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C«*IR1] TiaiS ( I ) : 

1 6 ittzimzmm . ia?ij«^ffi?ij#-^ i 7 , 

E?«oE?iJ#-§- 1 8^fciiffi^J#-^8. E?«OE?iJ 
#?19< E?«fS<«?iJ##2 0 t^teEM#^2 1 , 

e?im comm^ 2 2 ax xfWM^unm^ 2 3 a* ^ 

[ff^3S2] ^ ( I ) fciSVVC. ajMa,* 5 , -e*L 
17. E^^E^J#f-18afcttffiH#*8. 

<?mmmm 9 , e^m^e^j*-^ 0 , wpmcowm 

##2 2i3j;tXia?iMcolE?iJ#^-2 3*»^S»J: <0M 

RZtiz>T$.;Mmmzm-fztzm®k-tz>. twos 

[ft*"! 3] a£ < I ) fCfeWT, «!^« 7 *\ *jTL 

7, saisos&Hre 1 7 , e?'M<de?ij#-^8 s e?o 

*OS&l#9l 9 . E5!|^c7)E5iJ#-^2 0. E?iJ*«0E 
JI#^2 2 <k lfW3m<7m3m^r 2 3tf»£>=Sr43¥J: 0 
«*lfr&ftSr$yi^J***-£i:&«fafc-r.&» If* 

[»#S4 ] s»«#f4t*^s r s y it 

E^A^&S^r^-F. 
E^a^SrS^T^-F. 

[ 7 ] E?«OE5'J#-t 1 2 <o T 5 y 1 
K209 T^ztiz, r 5 y KE^ja^&S'o^- F . 

[ trsg 8 ] w$m&mm% 1 3 <o r s y is*-* 1 
*» 9 6 -c*S ft & r 5 y b?e?iJ*> t & § f . 

[»#JB9 ] E?d«oE?9#-f- 1 5 cor s y$t#^ 1 

A>fe 9 5 -CSSSflS T 5 ySEMA^^S^T^- F . 
[aWcflO] TlEst (II): 

«1 -«2-a 3 -«4-«5~«6 (II) 

6, e?'J*«e?ij#^i8. mnmnmim^ 

1 9 . E?iJ««E?tJ#-^2 0 &tz\±mm^2 1 s ffijij 
««S?'J#-if-2 2fcJ;tXE^J^E? ; 'J#^2 3 

[lt££ 1 1 ] EM*<OE?iJ#^ 1 Tfr^tiZ T 5 y 
SE^J*^^S^rf-F. 



1 mem 1 2 ] wnmws&OH* 2 -ess *u> r s y 

©JEMj&^&S^r^-F,, 

[ M^JS 1 3 ] E^J*«E?!l#-^ 3 X^iv& T 3 y 
SE^A^SrS^rf-F,, 

[ iwus 1 4 ] mmcomm^ 1 0 <or s /is^- 

F. 

[ ig&g 1 5 ] E5!l^E?U#-f - 7 T^ftS 7* 5 y 
[ ifc&g 1 6 ] E?>li*<DE fll*^- 8 -c* § ix£ r s y 

[ft*! 1 7 ] it*3S 1 vmi 6 covi-rti* 1 — ofciBe 

£0^rf - F £ 3- H-f s y ? U-^f - FE^J^-^-tf D N 
A. 

[|»*3»18] ffiKMKE. col i pBR 
(h6-l) SANK 70 1 99 (FERM BP 
-6642) . ME. coli P BR(h7-l) 
SANK 70299 (FERM BP-6643)fc 
ifflE. coli pBR(h7-3) SANK 
70399 (FERM B P - 6 6 4 4 ) *>t^rSP*> 

311 7IE»C0DNA, 

[ Mim 1 9 ] E?!iaW)E3»l#^ 9 CDJ? ? P Jff - h'# 
■^■4*^5 5 8te^§*l£jf;?l^*^FEm-&ifDN 
A. 

[ it*]i 2 o ] mmvMvm^ \\<t>t-9v^y 

m^Afrh 6 3 0K^£il£jr? U^FEfllSr-StfD 
NA, 

[ n*3a 2 1 ] E?im<?)E?ij#-^ 1 4 <9 * u^-f - f 

#5f-4#>& 2 8 8 y y Ixsj-f- FE?«£#tfD 
NA. 

[ fff:&Il 2 2 ] 1 7 J!jM 2 1 COU-ftL^-O (£ 

is^od n a &#tf«m^^y y -o 
[ m$m 2 3 ] it *n 1 7 2 1 w ^-rtLj&^-^fc 

ffl^i-^y y-„ 

[|f*JH2 4] ft*II2 2^^{±2 3ieiK<7)|imx.< 

yy-^»^s»±*Hia. 

2 5 3 mmmm^mmE . con p br 

(h6-l) SANK 70 1 99 (FERM BP 
-6642KPJE. coli P BR(h7-l) 
SANK 70299 (FERM BP-6643) fc 
XVmE- coli pBR(h7-3) SANK 
70399 (FERM BP-6 644) K^S4> 

h . it 2 4 ism<?)«±SHBa. 
[ff*ii2 6 ] if^ii2 3ieawii»x^y y-2r« 
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St-T & , lf*iS 1 TbM 1 6 O^m^-o^lSttc?)^ 

h->x. 

Z?l'ytJ-VWH*<?>Z2l'*1-Y&mfrti6 4 2X~ 

*» 6 & § ^7* f - k ^m^m^m^TX'tm-tu: 
2)dz^x\ i ) -rif ^fitzimm^^y^v^mm. 

3 ) § £>fc, 2 ) Tlf ^iX/t^r-f H £ h V Ti^ymit 
LXfrh. f**il8IBa<?)^.7 < '^-KSr[HlJR-rSXS. £ 
-irtrtriS, 

[ It^il 2 8 ] fft£Ji l Tbl? l 6»i ^-fft.^— o fci E 

mco^r^K. z corner fa, ^comm±tz\t^<r>m^ 

[000 1] 

h\ &XV*cr>^y-1-Y*^fcfttLXlsA,X^&f& 
tO 0 0 2] 

[$£*£>&*] <r.ra-M£*. ajMBtetsirvrfci. #5t 
cor vivyy t zcoJ j»y 7ny*v yEfmtfftgtKlS 

[ooo3] x¥mft*iziiim&<7>mm-fz>'j?%:< t 
i>—mm<?>Ti')uyy&&&-t& zt&m&£x*i,zmt> 

tlX^t. Oj±. J rXX.yt><7>XWi [J. Allergy 

Clin. Immunol. 71, 77-86 (1983)] tC$gfe$ixT V»S 
r Cryj lj tmftlh?>n?>KXfoV)^ id— 5 
li^ - 7M [FEBS Letters, 239, 329-332 (19 

88)] ^tf^^tfSfcie ®4 309 

-312S (1990^) ] fcf8&§tlT^S rcryJ2'jt 
Pftfil* ^^^KTft* .^Cryjl.Cry 

V>£ [WO 9 3/0 12 1 3 fej: 1*8*^8-5 0 5 2 
8 4#&##Sg] . 



[0004] x^m^izit, mmc r y j 1 tc ry 

j 2**^5 0 : l2rV>L5 : l<0fW£T#£U TBRffi 
JS#*^^i^KL/^^^l^f^0(5t^i:'* i C r y j lttCr 
y j 2(ciKJE^"l.i:V^^TV^. 3ri5, iS^cD:*: 
ffi [TWMf*-. m4 2m. 738-747H (1993*F) ] lZ 
ii\ *P"lRje?SSSI^RASTSSii(^V>-C. Cryj 1 
t C r y j 2 l±HffiKOfiaKtt£3HW-4 1 #g££ilT 

[0005] 3 tc. X5fW$}T\s)V¥>tfmz\ \ 

i&mtt ztiz£>o. x*emm*im ■ twx-z z> m. 

51 iX ^tz. ^mx\i^cr>tz^>cr)Wm^m\^\ > < 
-3*>#*SfLr*i 0 , WiJfltBBT 1 - 1 5 6 9 2 6# 
^H?^#ra^F3 - 9 3 7 3 0 Xf»71/ 

[0 00 6] L*»L?5r^^. Tl^^^f-fficO^Brm'S 

mmui^ mn,mM^.cnr\y)vy>i) i ±mz^mt $ 
{i*< . r u)V¥>*<7)TMmmmmzm,mth&'h 

4 ffi»0^7-^ H £ § ^gSKffi^ii a § fix V i 

4. 

[0007]HBC. 71/;^'yll ??C7r-% 

?H-ftWf^tft!Sil*ifflfla*««HLA (Human Leukocyt 
e Antigen) fyWKlZlfe&L, tmWpZtLZ Z k 
k+£h. iAWM^iii>mm±. HLA^>A7flt:# 

•t&mm&wzx o , Tvivyyizimh— gpc^jg 

( i ) W F^BIilfh- TSr^^T^S. t^r 

( i i ) ^Sit^^-bL. ^ms.^-mzm-&tx- 
commK m&mmmzim Lxxmizmmx-z 

( i i i ) mmsat%*wm\^. rvivyyizm-t 

tztzL, ^xcox^^mmM^^mcoTmm^ 
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X\ & •f&gtfiHeOTMUl&X b° h- -T^zKm-f 5 frZM 
h¥kH--th i}\ i L < fi«ISOTT«&x t° F -y 

t.?ztm<D^mx'immcr>Tmmx.t° b -rzm 

[0008] Tiffin »«I45TI|lh-h- 
TV^ #^^7 - 5 0 3 3 6 2-^R# 

»TWP**>-Ci#i83:h.T^S 0-2 5 9 

[0009] 

izmtltz, X^ftTWF^>Eb*c9M&61g&<0b b 

rmm^b-rcoT s sm&i&sm utr s ys§E 

[0010] #$&^»r.<03Wffi4, -LiE^Tf-F^n 
[0011] 

[»S£j»&f S^CD^g] *SMB#<5>{±, -X^TM* 

ffi «s# ssiewi: l x crmmzmzmtitz rm 
M^b-ycommzmrzizmmLtZo s^t. 

j^§ix^:#Tifflfiaxe b-7°m±comzm 
f *immftb-t&x*etmm<7ym& tziamMzm 

[0012] "tfcfcfc+WHtt. TIE^ ( 1 ) : 

«1 — «2 _ «3 _ «4 _ «5 ~«6 — «7 (I) 

1 6 iJfcttE?!J#^7 , E?iJiScoE?(J## 1 7 , 

#fi9. ie?ij^ie^j#-^2 o±fzm&m^2 1 . 

E?9*<?>E?iJ#^2 2fc j;^lHM*Wie^J#-§-2 3 *»^> 
3r6SJ:')»S?S:h.£T$y»E#|£3H-) T*S*tS 

ttzlZZcomizfti ; 



(II): 

« 1 -a 2 -« 3 -a 4 -t3; 6 -a 6 (II) 

6. em^e^s^-i 8. mmcowm^ 

1 9. E^«BM#^2 0*JfcttE#l#iS-2 1 . E?fl 
**>E59## 2 2 £ J: VE?J^<7)E?iJ#-f - 2 3 A»£>3:.& 

WJ9S*f?3*isr$yi8Ky!i**w-> -eHc$fi.s.TS 

ii^coM^ ; E5!l*^E?!(##7T*SaST5yl! 
E5iJ#> fe* S ^Tf- F ; iii. tXEM*OE?J## 8 
S^TSyitE^feSr-S^T^F. tw-rs. 
[0013] OT. *«Hj^pL<ISHJ-f s . 

XfGCV&T 5 ^KE?iJP>&^ 1 -3f?»m« 6 Bll7 

Afp : wsmrtssmfr 161:^575 /mm 

^7Sy»J(OT r A' j fcV^) ; 
B : E?iJ^<7)E?iJ#^ 1 7 tc^$ix-S> r 5 y KEfll ; 
C» : E9iJ*<OE^J#^ 1 8 tz^tii T S JWSM 
(J31T r C j tv^ ) ifcttE5H*«E*»J##8fc3SS 
*i4rsyME59 (filT rc j fcv^5) ; 

d : wftmrmmm^ 1 9 tc^sti* r 5 y ke?ij ; 

Ep : E^J*c0E^J#-^2 0 fc*3*L«. T 5 y KE^iJ 
(J3ET r E j fcl^d) 4^{±E?'m«E?iJ#^-2 it* 

s^rsygaBM (jarrE- ja^) ; 

F : E^iJ*<OEM#-f - 2 2 l/ZjjkiStiZ, ~? 5 y SEJfl ; 

g : mm<rmm^2 3 t^ati-s. r s y se?'J<, 

[0014]4ft, *Wm. *f«*b hTtfiitb 

e?'Ja' jftttc £3rri>^Tf-F£M£-t&. ££ 

r b F T«ffixt N-TSr«)£-r^ T 5 ySE?"J j 

m^mm.mmssm<D d n a^«^«^ h 5 y ke 
mz^-th ^r-f- vmptftETx-mm Ltzmmssimm 

miz^&mftz^-t&xd^TssmMmz^o* ±ie 

y j 1 Efc&iOb hiSTIHSaxb'' h-r^Sflgf S7S 
yUEMOPTfc 0 , ^-Wffitt^T C r y j 2 &*<Db 

F±STffliaxt f -r &*j3g-r & r 5 y aswsoirc 

[ 0 0 1 5 ] 3 fete. *»Wfctl*t4*F4 Lkv^rf-H 
^7-f-F'l (E?iJ*«E?iJ##l ) ; 



!( 5) 000-327699 (P2000-E99 



(IM*<0lE?IJ##3 ) ; 
^Tf-K4 (S?'J^ffi?iJ#-^4) ; 
^7"f-H5 (E?im<0ffi?lJ#-^5) ; 

*V*F7 (IBiFiJ*c0ffi5iJ#-^7 ) ; 
^.Tf-H8 (KJ(««9ffiai#-*8) ; 

h 9 ( ffijj*coB?l»# i o cor s y i 

6185) ; 

^y-f- F 1 0 (EM*«01B?!I#-^1 2CDTSyS?#-^l 
K209) ; 

<^T-h F 1 1 (KHao£*f#9 13) ; axx/ 

^rf - f i 2 ( is?ij*i<7«?ij## i scots y k#-s§- i 

H95) . 

C 0 0 1 6 ] tcii. IM^Ti- F 1 tt, Xdf^TL-^ 

T 5 7 aSSBE^fJ**, N*j&»<o A-E-C-D-G-F CDJ« 

2M6 tiTlScO J: d : 
^Tf-F2 : A-E' -C-D-F-G ; 
^7"^F3 : A-E* -C-D-G-F ; 
^7°-f-F4 : B-A-E-C-D-F-G ; 
^T^F5: B-A' -E-C -D-F-G. 
[00 17] ^.r^H6Ji. •^r^F5cON5fcSffi|(c s 

futr s yiSK^^rr-S . *vr+ f 7 , <^r^- F 8 
i±, ^ix^ii±ieA' s c corsys^fj^-f-s^ 

[0 0 18]^7fK9li, A-E-C-D-F-GX' 

mztL&mm&irt&MLm. (tar r H6-i j tv^. 

2 5 cor 5 y ig##4 8 a ) & , 
Tiecor s y^ffi^ns-^s y yx-^yi- f 

Thr-Met-I 1 e-Thr-Asn-Ser-Ser-Ser-Val -Pro-Gly-Asp-Pr 
o-Arg 

(LI, WZmcOffitm^ 2 6 ) ; Arg-Ala-Asp-Pro-Ar 
g < L 2 . ffi?'JHc7)IJ?'J#-§- 27) ;fc it/Arg-Ala-As 

p-Leu (L3. wm^mm^s o ) ta^ 

(L1)-(H6-1)-(L2)-(H6-1>- 
(L3) 

v>* -textffimTU/ur- y t limm&xfo 0 , fflSi 

i. D N Aim £f m LXXMMZYl 6-1 CD»=i*£f§S 

S ^Tf - F 9 covSei*fc^«^- , f-^ 4 «, ffyQMtt 
V\ mmz, ^Tf-H 1 0i4, A-E-C-D-F-G 
-B.T*S*l.S«3e$-^S*ffi (OT TH7-1 j t 

Ft#\ 

(L1)-(H7-1)-(L2)-(H7-1>- 
(L3) 

CO J; 3 t=3BS§*ifcflfii*1H-4 . 



[0019] zihkm^m&mz^&^yi-v:^ m 

V > U >#-&fr&r& t, <T)T$> h #\ Jhf SCO i -5 
#:t|5l«co^SSr#L, iliDNAWa-.Tfllg 

4MBLT***fc LTffiM-T -Sit fCSS. 
-^yf-h" 1 2ii, A' -E-C -D-F-G- 
BT*?ixS«Jt^#L. ^y°f- F 1 1 fi^Tif- F 1 2 
<oc*«fc:Ar«e«f+JiiS^i«:flBi*#f-s . 

[0020] ±mzmf ft tcoj^coTMxe 

I— TVJ'lK^L Mi.ifA' -B-C' -D-E-F-G 
■^G-F-E-D-C -B-A' ^BBCD^r 
■f-Ffc LTSfjg-C*^. §6tC, A' , B N C' , 
E N Fj3«fct/Gc07a<OTifflJjaxtrh-rcOJi?lJ{i N ± 
E^7X6X5X4X3X2 x 1 = 504 OiiOfc 

[002 1 ] iJecO^r^Kcod^. *SH8fc:tiV»TJ: 
DM^tcOJi^Tf-hM. 5. 6, 10. 1 lfcj:l>' 
1 2fr^j:&Wfrt>mtixh*<yj-YX'fo*) , 
^rt<7){±^.r^-K5. 6. 1 1 fcMl 2*^=5r4p*> 

1 l*fclil2Tft4. 

[0022] §<!>|:. *&ffiry<y* Fti s ±iecoi o 

•ftflUStCiDit^ TrMSaxK'h-y&^t^tcOcON 

t (±iiWfficoftjiDsgr s jwsmtm&th t co t -a-a- 

-TS ^T^-F6cON*5gcOGly-Asp-Pro-A 
rgT'jft§ixSE?lJ, ^T^F9*^iil ocoy>-*-, 
^7fKl lcoC*fficO Arg^) . ^col 5 s5rft8nWT 
5 y^ia?fj£0«it(±. sfs^cO^Tf- KOTifflfiit h 
-rffi-*?-*^ LTco«|g^*^r3 j;d=3rtco^, *fcH 

[0023] mz, ^Tf- F 1 1 ii. s * 

zmuztezwrnxmiz * ~,xnt>ti& ttor* o . Arg 

36TODLT 4>^7°^- F 1 2 t |5j«co^r*^=&-r S tOT" 

dna. «»i.<^y- N «±aiBa, at^-r^Fcos 
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[0024] 

1^, ^yA7fVIj,l3-4 4I, 199 2 

tK^iVC^S. *3t, f^r^FJi. v/l^vTf-Fs/" 
>--tr-7M f* — (yy7^z-, 7nf^ yf?yny- 
ttM) Fmoc (9-fluorenyl methyl oxycarbonyl) 

EIffll^j££e=T|II§IS<7)7°0 F -z-Mz^x^mth 

z t ti i x'% h „ -r&i?^ Mts#^7f f«c*s 

fcfflS-T-S T 5 7 K^ASilT V^Fmoc-L-T 5 J W> 
ang^ (S^iCl-TrttSfffit) £±fa^Tf- F-£jiJtS£g 
C05t,m&$stz-t -y F L, frnf? >- 3 Mg^fflWt 
Fmoc£BK. £^tCC^^2#BcDTSy@£fcfflS 

MJt5f* WFmocS Or'TD-f ? ^ a V £ fi 1 V> . |aI«cOM 

$>ZttfT%&, Jfcij s ±fBco^T1i, -«(c^L 
J: -5 fcfS^Tf- F^*JI< hiR^fflTFiTSIIfW 

ixX\,^C S J Mco-UZT-mmt IX . Jilf£« 
Rje*«fn6'5rC5t5iir S yi?co»£«£> UttK £ fc ic 

[0025] *^Hjcr)^^- F^t^j&tcJ: 9t)3S£ 
^tco(-|5g^n-r\ ffl$ti.DNAtfe«tcJ: 9i9S?L 
i> coxh -> X t J: < , mt tt\ _tf e^rf- F 1 1 

to*. mnm^m^zmxLxmvM.mwb u ^« 

[0026] «oT*SHHJ4. ±IBO*fM8<?y<rf - F 
£ 3- F-f-SJ? ? W-^-f - KE^^-S-tf D N A£tl$rf 

if^ii-S>r9y.S F^?*-(3ffl^&;£;ft/0">&i>c9# 
*Rifc:ffifflL-3S. J8flO«j£i:LT\ *5MW±, _L!ED 

t\ ffi^t^^-t LTii, iiEDNAfcn-FSft 

[0 0 27] mM^jZ?^:*^FIi?lJ£*-f£DNA£ 
WSJ*-****: LTtt, fflilf. SW3toDNA<z>aJ# 
ffi?'j3? 9 Vtt FTfcoT s WiS**:*- -y S 
J: -5 ^-fey^ioiT/TVf-fe >-Xi? y l^jff- F ^-ft^ 
JfcU &lvC#y;>t7--tf$!«RJfi [Saiki, R. K. et 
al (1988) Science 239, 487-491#B8] f<DDNA^!J 



Tf - F 2r 3 - F-T^ D N A^jffl^a*^-^.^ ^-T® 
WlK^Sil^^tfti: LT. ^7°f-F9^3-F-T-S>D 
NA^ffl^atix^^^^-. F 1 0^3-F-T 

1 1 tzii^y^ F 1 2 Sr =?- F-TI> D N A&m&&£h. 

tz^9 ?-xzti?tiBimmz tvkxmemE . c o 

li pBR(h6-l) SANK 70199. 
E. coli pBR(h7-l) SANK 702 
9 9i3j:t/E. c o 1 i P BR(h7-3) SAN 
K 7 0 3 9 9^1 999^2^9 BtttlMiK 

^x^xmmmmfizmmwsi^tixii o . *tL?n 

fKffFERM BP-6642. FERM BP- 
6 64 3t> iOTERM B P- 6 6 4 4A«#$flT^ 
S„ *^BB^T^-FS:3-F-ri>DNAt LTfttSf 

i Dffl. i t ^T'# S *f6^<0^rf - F n- F-T 

[0028] ±IB^i*i; < LT»fe*l4*»W^Tf- 

For s y ^is^ij^ n - Ff s d n a s if jg^y ^~ 

Bitt^^, ^Be^r^-F^ai^-Brig^^L*^^ 
??-wz*minDNAtmfr&£tix^&jmi'<. 

[0029] LTt±. MxH'AJl* 

(Escherichia coli) -^tt^S (Bacillus subtil is) 

^*w^fts . aw^itfE^ * cti^^it±«i*iT- 
3 >- . -r=5r^*»a»e *fc j; tmvmm&nrAsX'^&r 
*fc^^^-ti»SM6SiiWifit=*aB» («^) am 

v\ Milf*BiJ:LtaE. coli K12tt, J 

mi 0 9mm&£<m^t>ti. <.??~-t vx\$-mz 

PBR3 2 2^pUCl<7)77XSWJ;<fflV^^ 

?-&^-?tLi>mmx'*&. 

[0030] LTI±. *8B«{CtJ^TI± 

M)7h7ry(tr P )7nt-?- 5?F-x 
(lac)7nt-^- MJ7h7r> • 9^ F— X 
( t a c ) 7Dt-^- s 'J-K/nf^ y (1pp)7 
Ot- ^ — , A7f ^7 7-^4*^)7^/ (A) P 
L7nt-^-, :Ky^7fHiMifTu ( t u f 
B) 1 acUV57n^-^-Wf|f 
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[003 1] fl»«fcbTI4, M^2 0 7-2 5tt# 
ffiL.<, LT(±pTUB2 2 8 [Ohmura, 

K. , et al. (1984) J. Biochem. 95, 87-93 #{&] 

^ISfifflS^J^ X < fflv £ & fc^BC i»)a-7 
5 ^— tfco^^/^rf- KfiW* \**t & D N Affi 

[0032] Tg±«h LT*H»tfflv^«^ft«t: 
mh,l^^tLm PBR322USB 

n?4 Ym [Mandel, M. and Higa, A. (1970) J. Mol. 
Biol. 53, 154#$?] , Hanahan cr)jj& [Hanahan, D. 
and Meselson, M. (1980) Gene 10, 63 #{$] *5±t/« 
SV^Ma [Neumann, E., et al. (1982) EMBO J. 

i, 841-845 mzx t)±mM(,zmK>&£^&Zt 

[0033] m&£mcDm±mMteii, mmmm, m 

a, B#^ifflft;&**4*u «ttHM&£ LTJ4. ffl 
itf^/WOiWIBTfciCOSjMflB [Gluzman, Y. (1981) 

Cell23, 175-182 --X^X^—Jjfi 
(CHO) COy'tKnfll/^^^lft 

[Urlaub, G. and Chasin, L. A. (1980) Proc. Natl. 
Acad. Sci. USA 77, 4216-4220#Rg] . hht7;W« 

[0034] mmmmmcomi^? lti±, m 

Mmimti. o k^&Mm?&±ffilz£LWrt&Tu^- 

-comtLXlt, SV4 0«7n^£^^-S'tt5. 
pSV2dhf r [Subraraani , S. , et al . (1981) Mo 
1. Cell. Biol. 1, 854-864#S3] Stfs 

[00 3 5] *fc«SEfi^«f i: LT(i»«#HRK i < 

itfif ^U^-trX • -felxt'^X (Saccharomyces cere 

visiae) #W;feU\ WMm&co3m&M<omi'<-7 ? 

^— [Bennetzen, J. L. and Hall, B. D. (1982) 
J. Biol. Chem. 257 , 3018-3025 #Rg] «^7r 
9— fc'iHs^Wn*:— [Miyanohara, A., et al. 
(1983) Proc. Natl. Acad. Sci. USA 80, l-5#gg] ^ 

[0036]i±«U, COSiBilHi%^ 



S-W^W-St, aW^:?-fc LTtt. SV40S1 

4. SSSS^^-fiDEAE— r^Xh9>« [Luth 
man, H. and Magnusson, G. (1983) Nucleic Acids Re 
s. 11, 1295-1308 #SS] s yy»^m-DNA 
*Z*$t& [Graham, F. L. and van der Ed, A. J. (197 
3) Virology 52, 456-457 #J&] t$£lf9M;VUXm?l 
m [Neumann, E. , et al . (1982) EMBO J. 1, 841-845 

#K] mz£*)cosmmtizm Y )&&-<t&zbWT s % 
^7?-tmzGA 1 8ttt-?-*-t Lrmirrs n 

e oite^Sr^lLWS^^-. MitfpRSVne 
o [Sambrook, J., et al. (1989) "Molecular Clonin 
g: A Laboratory Manual" Cold Spring Harbor Laborat 
ory, NY#I]^>pSV2neo [Southern, P. J. and 

Berg, P. (1982) J. Mol. Appl . Genet. 1, 327-341 
#H§] • 15^7i?M, G4 1 8ftt<03 

[0037] JJBO i 3 t s *fflHzts\,^x , «±« 
HttJWfc^T* H * jg£-f § J: a 3 t 

v «i K ite^Ktt L^iot:, ^Tf- K9&3--F 

H 1 1 4 tzli^y^ K12^3-KtSDN A**H^ 

E. coli pBR(hb-l) SANK7019 
9, E. coli pBR(h7-l) SANK 7 
0 2 9 9fcJ:tm. coli pBR(h7-3) S 
ANK 70399 (g|£ff FERMBP-664 
2, FERM BP — 6 64 3fc itX F E RM BP- 
6644) (1 HKHIBraE^ft.'Cti 0 . *^Hjc7)||tt 

[0038] ±mvn^timmcomnmmmt. mm 

1. 6%, -f-Xl-XdfXh9? h 1 . 0%, IgtffrM* 
U»7A 0. 5%(pH7. 0) )^7bV««!(f 
-f73tti) ^*«ffl"C* i . * fc, -htec O S»T* 
*fL(f R P M I 1 6 4 0tfiffi^y;^>y 3gjE^ 

ti(DMEM) mcommiZiUmizm t ^-i^iaff 
(fb s ) mcoM.mfcft£miiLfzi>c7)$:mmT%z> < , 

[0039] ±E(cJ: "3 . ffltftftwaia^^ ^{±«J 
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muz*, o , #m- nmt& i b#v* & . frfr&umt 

II. EB^ii. msv^D7h/77^ - (yy^ 
ift) . tf^n7f/77-f- -f^3ci^o?F?' 

^n?h/57-(- (HPLC) s?<o#«? o"? F 

77-1- mm. <r n t>coM-&M:w$: wmx- z & . ^ 

ffeSft.fc^T'?- F#. ft Aft fc mstih Mz^moim 

£^tt£-£l> £ b J: •? SKrf- F * »raWfc$-* £ b ifi 
[0040] ^f^O^rf-Fte. LTf# 

SrT-fe^/Wt. T S Mt&£V/&tzlZ&'gffiMMl,zJ: 

9mmn£Zitxni>tLmmfr£fdmizftt lxco 
BmxfoiX i>£u. zox d -^^mm^-y^ k»i 
i^-ft. mmfotfzim^rfacommzfoK^xiz, mmm 

«4. f^OX^^t WF^'y ? 

®E&*«b MIBSxf F-T£«j£-f STS yKIE?iJ 

(± u y#—*<y* vizm^xfibtiz, <r t a Lt\ 

[004 1] *fgHJ0^7°^ HWtt^ftci: LTt4. 
F5>\ ££>tcl4. T;F5>\ x/F^-T-V&t'cov/FF 

6-2 521 d99i^. xosmemAMf) mcvimiz 

[ 0 0 4 2 ] *S|HJc7)^Tf- F'OSSWffcfc LT 
14. fl*fcrN^£T*?-;MfcLJfcfc<S0. C*ffi Gly» 

{4. mta±si r m^t^mmm&j mim 

IIVj *18~2 0:BtiJ:tfHflS9* r*/l^yi j 
!fS2 9 0-2 9 8H ( Vvffti>1991#.. SOMfc^RASI 
fr) W<vimiz®.^xW&t&Zb&X'*&. 
*^^Tfh'OlMi: LTJ4. mutis^^y 
J S >>7FX<F— h^ZtHtasWKa&tc j; 9*ISHJtO 

fctj-s ^mmizffiKmtcoz mf& a t § . 



1« r^>A7f IV j Sf2 0 7 — 2 2 6HOlBtt(Cfi! 
[0043] HC*^H^{Ci3^T , D N Affl^i.S»fc 

«t s ^-t+ f ossat^r^ws tis . mzmswm m 

J f tS^7f H J a - Kfg D N A^/i> . #fi#c^ffi 

-^xim^i¥^mitth z k iz 4 o . *%Bgco^rf- 

HJO^r-f- F^M-^L^T-Da-^ftOV^-rtLT't 4 V> 

*-<7)^T^- F «■ i » g«t -T 

^{4. tOSrV v-f-h. t figfflt-l. ^ t S 

5SfjiW4 F 'J7yy. *f7yyB, *f7yVD. * 

[0044] 18&fry<7+ F{4. ifc«Wffl^»«Tta 

m\,z%3L~>xmmzixh. mm. ra. » 

ffi. j&IMMBL y^iP3iS^n-7F^7 7-f-. 
^nvh/77^-. S3iM*^DVF^"5 7^-. 
77^f^nvh/57^, y^««?*i6. ^* 
jS«M8ciJ^r ifco^rf - F2r^L? y^m.^Wkfh 

tzfocommzmi&mmnijm&m^ > iMwys t 

Ltlfti !t(4@«^-rtL(44v^ *^co^7-f- F*« 
T«BSxtb-7*fc LTcO«tt5r^rr^.<Ii:{4. 
»T W^^fcftSWSrTiMKo F U Aftf - S ity 
<50)Ra»*tf«W-5 i t tc4 OWS-*-* >! i: £ . 

zmmiziz, MMmTtzgffi-t&jjmzm^&zt 

ifiX'*&* 

[0045] ~t%h*>, 7 4Zl-)V- J\4^y?ycm& 

l. z\cr>MMffi£RPMi 1 6 4 omcommz&mz 

JKs H#r H 1^0^4#llil»twjg!BMS-r&ii:*iT# 
3 7'C, 3Bra^#3i-c$>s. -eo^FU-f^A 

Mtmm,mizisi?& f 'jfwftfSyyoKa^ii 
ai^rs i b izx *) , *^ejo^.r^ fetish; f 

-7°t UTtfJJStt*JCffi1-S i b ffX"% h . 

HBT J4. |a)B#^r^ H**4*V\»*»ltTi*L*l» 

tt^H^t L . F >J f-^-Mfcf - 5 ^^com^** s m'ttM 
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[0046] *5|HJ<?y<7°^ Ffr^'ltfmiZtt-t 

#Mw=5rvse$-*-ri.^*6, b vrnv^mmx-mm^fr 

H/H e N-?t>xcOU >v\°SSf±±feASfc'&-£-£rfx.g,^ 
[0047]fftC3 H/H e N-?ryMzttL^m<V 

Ltfc < . — smmm&mz sis-?^* izmTizmmt 

b°] — T^Tf-F : 

Gly-Ile-Ile-Al a-Al a-Tyr-G 1 n-Asn-Pro-Al a-Ser-Trp 
(^T^- H 1 3 ; ie?im^l^ij## l 6 ) Zyn4>b 

ftfcLtfE'O'-f-K 13^(±Cryj2 ZmuLXtm 
£*«U ZMzhVftA.fcf-S'/yZWftnLX, h 

v J*ttrf- 5 is"><oimfrm$:wm-& z t iz x o , 
[0048] =f*p^&^y<ri- Fx-ft&Mmzmm i 

bn(;fci^Ml*«t i OSt^ftJ^rf- H 1 
3 i 7tt±C r y j 2<W^7f HfcMJtGLiMM'f -S> . 

34fc|jCryj2 OSfl^Tf- HtHEtfii L3: 

v>. •e^MSrai^-ra d 1 1 j 9 „ ^bjco^t-?- fcd 

[0049] *Mt8wr+ Fti. x^ra&TWi^y 

[0050] ais^Hjo^T^- f. ^com^rfe. zoim 
-r £ t * < , **70»3£*i&sft-s ; t a . - 

£ fc # W±; x*»!ffi^LT^&^IM&*£«# 



[0051] ^micoixx^wfommiz-?* z&izmt 

<Ol«afctt2«m±£0. 0lBI100%(w/ 
w) % jffi L<«0. 0 57M5 0% (w/w) . 
iZ#tL<&0. 5BM5. 0% (w/w) 

if. JfitiTTVl^S/ -tf^^y, /;I^a— x s v-jl— ^ 
a-x. 5c?i — x. hww-x, v;t- 
b'h— 1 — 1 — — 

/ U ^IW- h U ^ A* fc'cDffii&Em*Lb X ^ 5 >-M, 
2WiLh<?)fl&O^It ffl»-&i5-fr3t«^Hifc Lx<mm 

S9R« (4flgfi-C) 4/Stt*<0#Wft ( 1/4 0 4T) t 

^J. ^r-fc;WW, hn-fi, i/avm fLffls 
[0052] *^HJcoiiUdfTO^J«±, xdf-?E©a£<7) 

M^^iifi^wc, ep. jsaRifc 

Jl ?& J mcr)W&$:Wm L%tft> . JfiA 1 B Sfc 9 0 . 0 
lMlOOOmg, #4t<JilBlEl 0mg*BS 
fcs 45 H 1 HT^Mtt^ 1 [UO«ST\ ^17^M6 tR 

[0053] 

[«ffiW] CJIT, m&kMlzJ;r>*¥&n$:Zt>izmfflizM 

mmzmzLtzrs swmmmz. 1 itorsy^ 

ft ) x-^ri- H Sr-ffc^t^ t tz . ^rf - K 1 ( ffi?«<D 
4 i d t= 5 ®.mzttlfXft%-otz „ 

[0054] i ) H«o^Ji. «Mi±(c-^ 
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- T S ./SSr-glST-trfvPST-^n -y ? U «|g±(C# 

[0055] 4mm 9)vx®mth r s - rs 

5 7I!P?$*7>a -T 5 7^i±Fmoc ( 9~7)Wls-)V 
Tfr&oJt (Fmocft) . 

[00 56] C*SfgtiPro^*f H<0^t, 
Fmo cSTlRffl^tl.SWangMJ&Srffl^&i:. ^Tf-r-* 

(2-Cl-Trt) ffljg (JST rci-Trt^JSgj fcl,^ ) £ 

[0 0 5 7] ^Tf-KKOCsttflRHIfclffiS-rsrSy 
R (Pro) *^A$flTV^Pro-Cl-TrteiI|01 OOxi 
mo lfflSSrl 5m 1 ^^Dfl/^^/l/f j. 
— T'fcAi'U 96wmo lWMil^-ttfCAPi 

(yptf/WATS F : N-^f;«;P*ijy : i|7k 
K«= 5 2 0:1:1 (ftSLfcb) ) 5m 1 fcflniTSS 
T-3 0 #ISmW i cO«# t J: 0 , »JB£#A S? it 

-t-f-zumx-yn >y ? §tu ^o^rf - h^ij/q >y ? 
[0058] z^mm^y'i- Y-s&m -^y?*-- 

r-*-£j£«S ■ ^&7->4 3 0 A ( 777^ H/N'-f jT^Xt-A 
XffiR) fflcORJE^-y-te/WcffU 8teJ«»*fliV*F«oc 
Hffi^ffi ( |H]§tS07 rXNt'y^St FastMoc Chem 
istry) ) fcfag-3T-&Jfi£fr$:-3Jt. *-fC*«A^2 
#BcOT $ yiStO^IEft-Cft SF«oc-Asp<OtBu ) 1 mm 
o 1 fc. T7ir^-?-}gi® { 2M >M VTotf/H 
(D I E A ) /N-^f^tDU f>- (OT 

rNMPj tV>3 ) lm 1 b 0. 4 5M 2- (1H- 

^y/h'jrv-^-i- oh -i, i, 3, 3— f 

(HBTU) /l - h Hn^fi^y/b IJ7/-A- (H 
OBt)/y^f;^A7Sh"2. 2ml&J;t< f NM 
P lml) Z1mLX&mklstz%>cr) («-&75 7lC 
*fLT 1 Ofg^S) fc s 3t«7*f^ST'7n7?L^ 

i!t£60i:#, Pro-Cl-Trt 



MWtizT 5 /ftMfe&Lt< nfcab, RjEB*ISI£ 1 2 0 
# VM.m±30ft) t Ltz. 

[0059] Z Z LfcFmoc-Asp (OtBu) -Pro-Cl-Tr 

tmm SrNMP 7 m 1 X 7 0&itH£. f7Df?ya 
VStffi ( fc^U y'y/NMP ) 7 m 1 £ 3#ISL 1 2# 
[HJi2lHJKJE£-tL t^flitCte^LTV^TSyllcOFmoc 
NMPi7m lT'SHI^Lfc. mzC^M 
3#BOT S y»0»S^-C*&J§ftfEF»oc-T^r(t 
Bu)i§MSr^7";^y7°y>j?-HliE§-fr7t 0 lilT. IM« 
oSf^^OigtJt. Jt?t'L. Fmoc^cOT f 7°n-r^^ 3 
>i§igOtr"OJ ^' 2 3 % ( 1 1M ) 
£3 6% (2 0i/M?/P@) ^fiS^S^T-f-r-'cO 

[0060] im^mxc^m^h 2 1 sata^-co 

^Tf-H : Fmoc-Lys(Boc)-Lys(Boc)-Glu(OtBu)-Ala-Phe 
-Asn (Trt)-Val-Glu (OtBu) -Tyr (tBu)-Gl y-Leu-Val -Hi s (T 
rt) -Val -Al a-Asn (Trt) -Asn (Trt) -Asn (Trt) -Tyr (tBu) -As 
p(OtBu) -Pro-Cl -Trt»m*«^^§ tU&ttiX. fJFjnocK 
mm. £j£S:<f»irLfc. lmgO±IBffiIISrSKL, 6 
N J&BHCT 1 1 O'CX^AmmUTk-ftMZ'tt-iXfr 
WRLlZT$J18i*T$Smfflm (L-8 500 

a, B$mtm <*> tag) t-cn^LJt. *<o*ss, 
mmizm& ix^^ri-^it. mfmm&co 2o%m 
mxh&zb&mwLtz. 

[0 0 6 1] SfeteHWWfrtBRU »liit=0. 5m 
1 tf>? U<-5^j£ ( h Lf (OT r TF A j 

) : X^y^>jj--;P : 7K : h !M V7Dt^ 
7>=92. 5:2. 5:2. 5:2. 5 ) £8Di. 1 B# 

"rfr&JjUt^y'i'VZmgkZ-ttz [1 9 9 7/9 8^7° 
^-Y^$Ls\>Y7-v<? S 48 ; Novabiochemtt] . %L>ti 
t^r^- Y IZ^ ^T»fi**flr (VG77 7 h7t- 
A, VG^NM^-x-y^ttS) SrfflvvcrP-? hn^7P 
— -f ^"7"^-fe"— i^a > (electrospray ionisation, Jji 

[0062] 2) jjei ) <m*)(DWtii&m^x3\z 
m^^.y^Y^ss,^m\ c*sk3ii«bjt'?) 

^.Ti-Y : Fmoc-Gly-Lys(Boc) -Tyr (tBu) -Glu (OtBu) -Gly 
-Gly-Asn (Trt) -I le-Tyr (tBu) -Thr (tBu) -Lys (Boc) -Lys(B 
cx:) -Gl u (OtBu)-Al a-Phe-Asn (Trt) -Val -Glu (OtBu) -Tyr (t 
Bu)-Gly-Leu-Val-His(Trt)-Val-Ala-Asn(Trt)-Asn(Trt) 
-Asn (Trt) -Tyr (tBu) -Asp (OtBu) -Pro-C 1 -TrtlHJi* 4 ^ 
§^«fjST. HttFmocRfBfe^^SrcfBfL^. — apfHIi 
^KOtfiL, ^U^-^'KJE^tfVv JJB1 ) tl^to 

[0063] 3) ±E2) <0«i5««Jii*fflV^gi# 
HS^^H^ftftfxlv C*ig*>^5 1tS*B^T"W 
^T^r-* : Fmoc-Phe-His(Trt)-Leu-Gln(Trt)-Lys(Boc)- 
Asn (Trt) -Thr (tBu) -Lys(Boc) -Leu-Thr (tBu) -Ser (tBu) -G 
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1 y-Lys (Boc) -I le-Al a-Ser (tBu) -Cys (Trt) -Leu-Asn (Trt) 
-Ser (tBu) -Gl y-Lys (Boc) -Tyr (tBu) -Glu (OtBu) -Gly-Gl y- 
Asn (Trt) -1 1 e-Tyr (tBu) -Thr (tBu) -Lys (Boc) -Lys (Boc) -G 
1 u (OtBu) -Ala-Phe-Asn (Trt) -Val-Glu (OtBu)-Tyr (tBu) -G 
1 y-Leu-Val -Hi s (Trt ) -Val -Al a-Asn (Trt) -Asn (Trt) -Asn 
(Trt) -Tyr (tBu) -Asp (OtBu) -Pro-Cl -Trt«lB#^J5ft§ tl 

[oo64] 4) ±E3) com&mmzm^x^ 

: Fmoc-Ser(tBu)-Trp(Boc)-Ser(tBu)-Met-Lys 
(Boc)-Val-Thr(tBu)-Val-Ala-Phe-Asn(Trt)-Gln(Trt)-P 
he-Gly-Pro-Phe-Al a-Ser (tBu) -Lys (Boc) -Asn (Trt) -Phe- 
His (Trt) -Leu-Gl n (Trt) -Lys (Boc) -Asn (Trt) -Thr (tBu) -L 
ys(Boc)-Leu-Thr(tBu)-Ser(tBu)-Gly-Lys(Boc)-Ile-Ala 
-Ser (tBu) -Cys (Trt) -Leu-Asn (Trt) -Ser (tBu) -Gl y-Lys (B 
oc) -Tyr (tBu) -Gl u (OtBu) -Gly-Gl y-Asn (Trt) - 1 1 e-Tyr (tB 
u) -Thr (tBu) -Lys (Boc) -Lys (Boc) -Glu (OtBu)-Ala-Phe-As 
n (Trt) -Val -Glu (OtBu) -Tyr(tBu)-Gly-Leu-Val-His (Trt) 
-Val-Al a-Asn (Trt) -Asn (Trt) -Asn (Trt) -Tyr (tBu) -Asp (0 
tBu)-Pro-Cl-Trt»^^«5*ut«pjg-C. BJFnocRJS 
-&j«**BrLJfc. =Sr*5. C*SB^6 6 9gaiBtfOFm 
oc-Ser (tBu) . 7 0 S ^Fmoc-Trp (Boc) *5 i X/ 7 1 & 
» § ^Fraoc-Ser (tBu) £ -frS ^JBti . BUBSfifrifi 

ft < sfir V * £ t ifi¥9 3 tiX V * . f/nf^gy 

LTV^FmocS^+^^ti-fixS i 3 fc LfcflL 757 
Kttt^StfiRJWHf* 1 2 O^MBfcLTffSr^fc. 

[0 0 6 5] 5) jjb4) <vn*)comm£m^x*5iz 
m^^y°^v^^m\ c*aa3&»68ia*B4-c<o 

^T^F : Fmoc-Gly-Ile-Ile-Ala-Ala-Tyr(tBu)-Gln(Tr 
t) -Asn (Trt) -Pro-Al a-Ser (tBu) -Trp (Boc) -Ser (tBu) -Met 
-Lys(Boc)-Val-Thr(tBu)-Val-Ala-Phe-Asn(Trt)-Gln(Tr 
t) -Phe-Gly-Pro-Phe-Al a-Ser (tBu) -Lys (Boc) -Asn (Trt) - 
Phe-Hi s (Trt) -Leu-Gin (Trt) -Lys (Boc) -Asn (Trt) -Thr (tB 
u)-Lys (Boc) -Leu-Thr (tBu) -Ser (tBu) -Gl y-Lys (Boc) -I le 
-Ai a-Ser (tBu) -Cys (Trt) -Leu-Asn (Trt) -Ser (tBu) -Gly-L 
y s (Boc ) -Tyr (tBu ) -G 1 u (Ot Bu ) -G 1 y-G 1 y- Asn (Trt) -1 1 e-Ty 
r (tBu) -Thr (tBu) -Lys (Boc) -Lys (Boc) -Glu (OtBu) -Al a-Ph 
e-Asn (Trt) -Val-Glu (OtBu) -Tyr (tBu) -Gly-Leu-Val -Hi s 
(Trt) -Val-Ala-Asn (Trt)-Asn (Trt) -Asn (Trt) -Tyr (tBu)- 
Asp (OtBu)-Pro-Cl-TrtffiH*^ L£l 0 

[0066] zzx\ MtffiMSiiJtr^yi^* 

IHHTWM 0 X'fo h :Fmoc-Ala. Fmoc-Arg (Pmc) . Fmoc- 
Asn(Trt). Fmoc-Asp(OtBu) . Fmoc-Cys(Trt) . Fmoc~Gln 
(Trt). Fmoc-Glu(OtBu). Fmoc-Gly. Fmoc-His(Trt) . Fm 
oc-Ile. Fmoc-Leu. Fraoc-Lys (Boc) . Fmoc-Met. Fmoc-Ph 



e. Fmoc-Pro. Fmoc-Ser(tBu) s Fmoc-Thr(tBu) „ Fmoc-Tr 
p(Boc). Fmoc-Tyr(tBu). Fmoc-Val ( ( ) n\m>W3l> 

ft<m^*mafthmm*&* % (») /^yx 

H) o 

[0067] ±Eco J: 3 LT#6*ifc«MK<^ KfS 

jjgtf f TQx^ ^ 3 vxm&Kfo^x^^crxmcm 

»ILt, ifc(C7m 10NMPfcT6IHiife»«, ^* 
tttlfiZktzXOl 54Ha9a»S*fc. «JBSrJR9aj 

[0 0 68] Z co^y°^~ F mi&£ tfV^rh^JU? ;M~ o 
xfi/y (HfrpTFEj fci^d) (3. 

MLX (3 000 r P m s 1 0#H) ^fcHJRU B 
^x--x;l^&SD^T^fi$^T{illIfRt-S»f^^3III 

[0069] K75mg*0. 1 %TF A 

ttTW«#?n7b/?7^ (WT r HPLCj fc 

*5A:ODS^5A (TSK-^P ODS-120 
T. fig5//m. TLgl 2 OA. *7At>(X*2 1 . 
5mmX3 0 Omm. *V- (ft) tt«) 
fW:3 5-3 7% bUrt'/O. 1% T 

FA. 3 0* (BtfeftK^E) 

5m 1/* 
l&ffiifcft: 2 20nm 

2 3-2 5#fcmaj$ft£W#£#ffiU fHUSflL 
ffi^T, BWfc^i-^^Fl 1. 5mg^f| 

[0070] zzxmbtifc^+wtti&mmtt 

: 

: C 2 2#^A ( Hn^/P-B. *7Af^fX^ 
1 OmmX 2 5 Omm. -fey^- («) ftffi) 
fW: 3 0-3 1% T^f^hU/l//0. 1% T 
FA. 3 0* (WiaftMe) 
SM: 1. 5m \/% 
2 20nm 

3 2-3 4*«Sffi$ix^H*^*KL. iiiBSm. «fe 
[007 I ] iOflWBS^rf - Ftcov^T. «a*WftSr 



(ft 2 ) J00-327699 (P2000 



h i o opmo i rs swmmftffimm ( p 

psq-ioe mwmvm m) a*) n 
i oaxt-e^rs y»iB^w&fT^-o^ 
mm^wtm^ i <o ? *> , rsy 1 s> i 

[0 0 7 2] [Htt#iJ2] ^r-fK2 

^r^K2 (iB?iJH^ie?ij#-^2) c^-jjgii, 

i ) ^rf-F2oc*s^«(cffls-^i.rsy» (Gl 

u) ^A^ttTV^Fmoc-GluCOtBuJ-WangMlHOl 0 0 
wmolfflSfc, 6m 1 <7)2 0%^^) i?V&Mz_ 3 0 

CAP!5m 1 imSL-CSO-ftmKJBZit 
fc. £<«HWcJ:0, SatWlfcH*, 8Ui£a£A3*t 
•CV^C*SgrSyBS^a-TSy*^d-fe. 88 0% 

[0073] mmzmmk. rae^-yt/H^u t 

C3fcffifr>£>2 lg^g^TVyO^r-* : Fmoc-Asp(0 
tBu)-Pro-Ser (tBu)-Gl y-Lys (Boc) -Tyr(tBu) -Glu (OtBu) - 
G ly-Gl y-Asn (Trt) -1 1 e-Tyr (tBu) -Thr (tBu) -Lys (Boc) -Ly 
s (Boc) -Glu (OtBu) -Ala-Phe-Asn (Trt) -Val-Glu (OtBu) -Wa 

[0074] 2) ±IE1) <3» VC§|* 

^rf-H : Fmoc-Ser(tBu)-Gly-Lys(Boc)-Ile-Ala-Ser(t 
Bu) -Cys(Trt) -Leu-Asn (Trt) -Tyr (tBu)-Gly-Leu-Val-His 
(Trt) -Val-Al a-Asn (Trt) -Asn (Trt) -Asn (Trt) -Tyr (tBu) - 
Asp (OtBu) -Pro-Ser (tBu) -Gl y-Lys (Boc) -Tyr (tBu) -Glu (0 
tBu) -Gly-G 1 y-Asn (Trt) -I le-Tyr (tBu) -Thr (tBu) -Lys (Bo 
c)-Lys (Boc) -Glu (OtBu) -Ala-Phe-Asn (Trt) -Val-Glu (OtB 

[0075] 3) ±IB2) WaOWfifJgfcfflVvcgiS 

^T^-H : Fmoc-Phe-Asn(Trt)-Gln(Trt)-Phe-Gly-Phe-A 
la-Ser (tBu) -Lys (Boc) -Asn (Trt)-Phe-His (Trt) -Leu-Gin 
(Trt) -Lys (Boc) -Asn (Trt) -Thr (tBu) -Lys (Boc) -Leu-Thr 
(tBu) -Ser ( tBu) -G 1 y-Lys (Boc ) - 1 1 e-Al a-Ser ( tBu) -Cys (T 
rt) -Leu-Asn (Trt) -Tyr (tBu) -Gl y-Leu-Val-Hi s (Trt) -Val 
-Al a-Asn (Trt) -Asn (Trt) -Asn (Trt) -Tyr (tBu) -Asp(OtBu) 



-Pro-Ser (tBu) -G 1 y-Lys (Boc ) -Tyr (tBu) -G 1 u (OtBu) -Gl y- 
Gl y-Asn (Trt) -1 1 e-Tyr (tBu) -Thr (tBu) -Lys (Boc) -Lys (Bo 
c) -G 1 u (OtBu) -Al a-Phe-Asn (Trt) - Va 1 -G 1 u (OtBu) -WangiJ 

mm ) izMmLtijmx'^s&mmcomis^n-o 
[0076] 4) ±ib3) comvcommzmuxm 

^7"f-K£-&j£U:. fcfc'U C5fdB*>iJ>6 8gBSB<?5 
Fmoc-Trp(Boc)fe 9SSSOFmoc-Ser (tBu) 

to. 77 , x3^?is*ymm\iz2:&%jfo*Zt 3 {z3mM y ) 
M L . ^.T 1- Y fcfe^- LT USFmoc£#s-hfr ClifilS 

J: acuta, r$/»**fte3tfS£u©$isi*i2o 

[0077] JJJltcTXtrffifcJ: 0 . Fmoc-Gly-Ile-Ile-Ala 
-Al a-Tyr (tBu) -G l n (Trt) -Asn (Trt) -Pro-Al a-Ser (tBu) -T 
rp (Boc) -Met-Lys (Boc) -Val -Thr (tBu)-Val -Al a-Phe-Asn 
(Trt) -Gin (Trt) -Phe-Gly-Phe-Al a-Ser (tBu) -Lys (Boc)-A 
sn (Trt) -Phe-Hi s (Trt) -Leu-Gl n (Trt)-Lys (Boc) -Asn (Tr 
t) -Thr (tBu) -Lys (Boc ) -Leu-Thr ( tBu) -Ser (tBu) -G l y-Lys 
(Boc) -I le-Al a-Ser (tBu) -Cys (Trt) -Leu-Asn (Trt) -Tyr (t 
Bu)-Gly-Leu-Val-His(Trt)-Val-Ala-Asn(Trt)-Asn(Trt) 
-Asn (Trt) -Tyr (tBu) -Asp (OtBu) -Pro-Ser (tBu) -Gl y-Lys 
(Boc)-Tyr(tBu)-Glu(OtBu)-Gly-Gly-Asn(Trt)-Ile-Tyr 
(tBu) -Thr (tBu) -Lys (Boc ) -Lys (Boc) -G l u (OtBu) -Al a-Phe 
-Asn (Trt) -Val-Glu (0tBu)-Wang^fl|##£>;ft.7t . Z\<T> t 
cO^MFmocRjE, JSit^U"*.— i^tfESrffoT. 
T^Hl 9 4mg^#)t. 

[0078] ;©I^7fFfflat.97mgJ0. 1% 
TFAJ^2 0%T-te b- h U/M<f$ffifcj«S?flL 
OTO^ftTH P L C MffKfcffofc : 
^5A:ODS^7A (TSK-^P ODS-120 
T) 

PiSffi : 3 5-3 8% T-fef-— bVJU/0. 1% T 
FA, 3 0^ (1titS»JK49f>) 
Sat : 5ral/^ 
Ifcffiifcg: 2 20nm 

2 7~2 8#{3Saj3;hfcH#£#JRU «K) 

[0079] i zvn^titz^yi- wi&t&F&m&it 

^titzib , § KTEfSSfeftTH PLC f» KSrff * 

•oft: : 

*7A : C 2 2#9A ( F3^-B) 

flf: 31-32% r-feF-r-U/t-/0. 1% T 

FA, 3 0^ (ttKHK43E) 

aea: i. 5mi/* 

ttffiSS: 2 20nm 

2 0~2 2#t^EB3ftfcW#£4HKU $t£i 



(tL3) J00-327699 (P2000-p99 



[0080] icofHSKr-f - h'tOWf . f»#Wfi £ 
fl^ESI i*(CT 4)^4**8 t . 4 ftfilSKr F 
100pmol|I*t< N^SKioaiStmr 

o . r s y ihio te^§*ti. r s y KieM 
t — sc t x v * & i t tmm zixtz* 
[oo8i] mmmsi 17+V3 
-^r-f-H3 (ffi^m<Joffi?ij#^-3) co-^-figti, ■^■fig««a 
*imth aw, ts A^jSMiciQRfr s&sttf-* i urn 

ft. 

l^a^T-W^Tf-H : Fmoc-Lys(Boc)-Lys(Boc)-Glu 
(OtBu) -Ala-Phe-Asn (Trt) -Val-Gl u (OtBu)-Tyr (tBu) -Gly 
-Leu-Val -H i s (Trt) -Va 1 -Al a-Asn (Trt) -Asn (Trt) -Asn (Tr 
t) -Tyr (tBu) -Asp (OtBu) -Pro-Cl -Trtfflffi*^fE § tlt&r 

&x\ mmocKmk. -^sfc+BrL*:. -~3®mz$m 
[0082] 2) ±mi) <?>m*)<7)®mzm^xm 

^Tf-H : Fmoc-Ser(tBu)-Gly-Lys(Boc)-Ile-Ala-Ser(t 
Bu) -Cys (Trt) -Leu-Asn (Trt) -Ser (tBu) -Gly-Lys (Boc) -Ty 
r (tBu) -Glu (OtBu) -Gly-Gl y-Asn (Trt) -I 1 e-Tyr (tBu) -Thr 
(tBu) -Lys (Boc ) -Lys (Boc) -G 1 u (OtBu) -Al a-Phe-Asn (Trt) 
- Va 1 -G 1 u (OtBu) -Tyr (tBu) -G 1 y-Leu-Val -Hi s (Trt) - Val -A 
la- Asn (Trt) -Asn (Trt) -Asn (Trt) -Tyr (tBu) -Asp (OtBu) -P 
ro-Cl -frtmmtf'fri&Ztltim&T . KFnocRJESL 

[0083] 3 ) _tE2 ) com*)commzm^x3\z 

m%'<7*l<-&]&£ft\,\ C*5g*^5 lKBiTO 
17+V : Fmoc-Phe-His(Trt)-Leu-Gln(Trt)-Lys(Boc)- 
Asn (Trt) -Thr(tBu)-Lys(Boc) -Leu-Thr(tBu)-Ser (tBu)-G 
1 y-Lys (Boc ) -1 1 e-Al a-Ser (tBu) -Cys (Trt) -Leu-Asn (Trt) 
-Ser (tBu) -Gly-Lys (Boc) -Tyr (tBu) -Glu (OtBu) -Gly-Gly- 
Asn (Trt) -1 1 e-Tyr (tBu) -Thr (tBu) -Lys(Boc) -Lys (Boc) -G 
1 u(OtBu) -Al a-Phe-Asn (Trt) -Val -Gl u (OtBu) -Tyr (tBu) -G 
1 y-Leu-Val -Hi s (Trt) -Val -Al a-Asn (Trt) -Asn (Trt) -Asn 
(Trt) -Tyr (tBu) -Asp (OtBu) -Pro-Cl -Trt®flg#-£{£ $ tl 

«u 9 v<- : J%.jfo$:n~?x. mmioi) izm 
[oo84] 4) jjb3) crmwwmzm^xm 

^.Tf-F : Fmoc-Phe-Asn(Trt)-Gln(Trt)-Phe-Gly-Phe-A 
1 a-Ser (tBu) -Lys (Boc) -Asn (Trt)-Phe-Hi s (Trt) -Leu-Gin 
(Trt) -Lys(Boc)-Asn (Trt) -Thr (tBu) -Lys (Boc) -Leu-Thr 



(tBu) -Ser (tBu) -Gl y-Lys (Boc) -1 1 e-Al a-Ser (tBu) -Cys (T 
rt)-Leu-Asn (Trt) -Ser (tBu)-Gly-Lys(Boc)-Tyr (tBu) -Gl 
u (OtBu) -Gl y-Gly-Asn (Trt) -I 1 e-Tyr (tBu) -Thr (tBu) -Lys 
(Boc ) -Lys (Boc) -Gl u (OtBu) - Al a-Phe-Asn (Tr t) -Va 1 -G 1 u 
(OtBu)-Tyr (tBu) -Gly-Leu-Val -His (Trt) -Val -Ala-Asn(T 
rt)-Asn (Trt) -Asn (Trt) -Tyr (tBu) -Asp (OtBu) -Pro-Cl -Tr 

mmicoi) iztmLtz^x'ismmcvmMi'fr-o 

ft. 

[0085] 5) ±ie4) <m*)<Mm*m\*xi}\* 
W&H7+ F&m&ft v\ c*sjg*^ 7 9mmstx'co 

*W-|**-£jftLfc. ftft'U C5S4B*»6 6 8gaEa<0 
Fmoc-Trp(Boc)*3 it/6 9«SS«Fmoc-Ser (tBu) 
3-£4RJKtt, KJmm&&<%^ZbW^MZtilzfz 

a6, ^TuTV^^ymmzihKmzz^zsmm*) 

ML, 17+ nz^LX^hYwxmifi-^Ui-ftih 
i o tLftf*. 7S7i^?«K«^ 1 2 0 

[0086] JiLLcD^rScCJ: Fmoc-Gly-Ile-Ile-Ala 
-Al a-Tyr (tBu)-Gl n (Trt) -Asn (Trt)-Pro-Ala-Ser (tBu) -T 
rp (Boc) -Met-Lys (Boc) -Val -Thr (tBu) -Val -Al a-Phe-Asn 
(Trt) -Gl n (Trt) -Phe-Gly-Phe-Al a-Ser (tBu) -Lys (Boc) -A 
sn (Trt) -Phe-Hi s (Trt) -Leu-Gl n (Trt)-Lys (Boc) -Asn (Tr 
t) -Thr (tBu) -Lys (Boc) -Leu-Thr (tBu)-Ser (tBu) -Gly-Lys 
(Boc) -I le-Al a-Ser (tBu) -Cys (Trt) -Leu-Asn (Trt) -Ser (t 
Bu)-Gly-Lys(Boc)-Tyr(tBu)-Glu(OtBu)-Gly-Gly-Asn(Tr 
t)-Ile-Tyr(tBu)-Thr(tBu)-Lys(Boc)-Lys(Boc)-Glu(OtB 
u) -Al a-Phe-Asn (Trt) -Va 1-Glu (OtBu) -Tyr (tBu) -G 1 y-Leu 
-Val -Hi s (Trt) -Val -Al a-Asn (Trt) -Asn (Trt) -Asn (Trt) -T 
yr (tBu) -Asp(OtBu) -Pro-Cl -TrtflNftW L>tifz . C\CDi> 
eOtcBJFinocRje. $SiV?V<— yKJE^!ff-)t, ffi^ 
T-f-F3 8 0mg^#3t. ZCDoibl 90mgJ, 0. 
1% T F AOstt 2 0 %T-fe r- - r- U /Mc*»tC*» 

Tmcog&x'HPLcmm&m&Lfz ■. 

*5A:ODS*5A (TSK-^L ODS-120 
T) 

»ffl: 3 5-3 7% T-th—hV/U/O. 1% T 

fa, 3o» (wmmmmi) 

MM: 5ml /ft 
m\ti®M: : 2 2 0 n m 

25-2 7ft<,zm&ztitzmft*ftw.v. mem. mm 

»^ff-5t, Smt-t h^7+Y 1 5. 6mgJ# 
ft. 

[0087] icoflKH^T-f- Fto^r, SUfc&WN* 
ffi^ESIfttt^fi^IiL^. iftttS'O'f-r-* 

loopmoitow, N5fe*6»6 1 oa^ircor 

5 / KiB?!l#«f Srfr^r ft*S*. ffiaiSoE 3 «o 
7S/iS^lMl Otc^fLSTSyiSB^J 

t -a lt (, £ k tmm $ ftft . 
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[0088] [9Ot0!4] ^Tf-K4 

^r^F4 (ffi^M<^B5M##4) ?>£j£te s 

1 g * T^^Tf- K : Fmoc-Asp(OtBu) -Pro-Ser (tB 
u)-Gly-Lys(Boc)-Tyr(tBu)-Glu(OtBu)-Gly-Gly-Asn(Tr 
t)-I le-Tyr (tBu)-Thr (tBu)-Lys (Boc) -Lys(Boc)-Glu (OtB 
u) -Al a-Phe-Asn (Trt) -Val -G 1 u (OtBu) -Wangjffli £ L 

«l v ? lj^-^kje*??-^ sotwioi) tie 

[0 0 89] 2) jjei ) ^«0^«IB*ffl^Tgi* 
RS^Tf-T^jRifrVV C*«K4iaifc4TO 
^T^F : Fmoc-Ser(tBu)-Gly-Lys(Boc)-Ile-Ala-Ser(t 
Bu) -Cys (Trt) -Leu-Asn (Trt) -Tyr (tBu) -G 1 y-Leu-Va 1 -His 
(Trt) -Val-Ala-Asn(Trt)-Asn (Trt) -Asn (Trt) -Tyr (tBu)- 
Asp (OtBu) -Pro-Ser (tBu) -Gl y-Lys (Boc) -Tyr (tBu) -Glu (0 
tBu)-Gly-Gly-Asn (Trt) -I le-Tyr (tBu) -Thr (tBu) -Lys(Bo 
c) -Lys (Boc) -Glu (OtBu) -Ala-Phe-Asn (Trt) -Val-Gl u (OtB 
u)-*mgWB^«S^I*jaT. JWFmocRjEflL £j£ 

[0090] 3) ±ib2) (omwrnrnzm^x^z 

^Tf-H : Fraoc-Asn(Trt)-Gln(Trt)-Phe-Gly-Pro-Phe-A 
1 a-Ser (tBu) -Lys (Boc) -Asn (Trt) -Phe-H i s (Trt ) -Leu-G 1 n 
(Trt) -Lys (Boc) -Asn (Trt) -Thr (tBu)-Lys (Boc) -Leu-Thr 
(tBu) -Ser ( tBu) -G 1 y-Lys ( Boc ) - I 1 e-A 1 a-Ser ( tBu ) -Cys (T 
rt) -Leu-Asn (Trt) -Tyr (tBu) -Gl y-Leu-Va 1 -Hi s (Trt ) -Val 
-Al a- Asn (Trt) -Asn (Trt) -Asn (Trt) -Tyr (tBu) -Asp (OtBu) 
-Pro-Ser (tBu) -Gl y-Lys (Boc) -Tyr (tBu) -Gi u (OtBu) -Gl y- 
G 1 y-Asn ( Trt ) - I 1 e-Tyr (tBu) -Thr (tBu ) -Lys (Boc) -Lys (Bo 
c ) -Gl u (OtBu) -Al a-Phe-Asn (Trt ) -Val -G 1 u (OtBu) -Wangftf 
m&^&Ztltem&X\ )I£Fmoc^jEf|L L 

fc. — »»it£aaKu j?u<-yRjB*tfoT. mm 
mi cod cism Lfz^m^mmcomu*'^ tz 0 
[0091] 4) jje3> comvcommzm^x^ 
m^^y°^^^^m\ c*gK8ia«BiTO 

^Tf-H : Fmoc-Gly-Ile-Ile-Ala-Ala-Tyr(tBu)-Gln(Tr 
t ) -Asn (Trt) -Pro-Al a-Ser (tBu) -Trp (Boc ) -Ser (tBu) -Met 
-Lys (Boc ) -Val -Thr (tBu) - Va 1 -Al a-Phe-Asn (Trt) -G 1 n (Tr 
t)-Phe-Gly-Pro-Phe-Al a-Ser (tBu) -Lys (Boc) -Asn (Trt) - 
Phe-Hi s (Trt) -Leu-G In (Trt) -Lys (Boc) -Asn (Trt) -Thr (tB 
u) -Lys (Boc) -Leu-Thr (tBu) -Ser (tBu) -Gl y-Lys (Boc ) -I le 
-Al a-Ser (tBu) -Cys (Trt) -Leu-Asn (Trt) -Tyr (tBu) -Gly-L 
eu-Val-His (Trt) -Val-Ala-Asn (Trt) -Asn (Trt) -Asn (Trt) 
-Tyr (tBu) -Asp (OtBu) -Pro-Ser (tBu) -Gl y-Lys (Boc) -Tyr 



(tBu) -Glu (OtBu) -Gly-Gl y-Asn (Trt) -1 1 e-Tyr (tBu) -Thr 
(tBu) -Lys (Boc) -Lys (Boc) -Glu (OtBu) -Ala-Phe-Asn (Trt) 
-Val -Gl u (OtBu) -WangfflJJt^^ $ tifz , J^Fmoc 

KJCSL ^J*£+»fLfc. fcjtfU C*SK6 9SS 
aWmoc-Ser(tBu). 7 OSSg OFmoc-Trp(Boc) XX/ 
7 l^aWmoc-Ser(tBu)^^?^^Mi£li:. RJS 
^Zbtf^MZtitztzib, f/nf^yg 

y»£lir&3#6R«B*ISI£ 1 2 O^HBfcJEtfLTfi 1 * 
~>tz* HWHIIttBRU ?U^-^KJ»frfroT. H 

5) JJE4) <oaoo»J!i*fflv^T§l*«*^r^H 
•d**fxW C*®^ 9 3ISB 4 TO^Tf 
tfLLtz. 

[0092] Vltcrxftmz J; 0 . Fmoc-Gln(Trt)-Phe-Al 
a-Lys (Boc) -Leu-Thr (tBu) -Gly-Phe-Thr (tBu) -Leu-Met-G 
ly-Gly-Ile-Ile-Ala-Ala-Tyr(tBu)-Gln(Trt)-Asn(Trt)- 
Pro-Al a-Ser (tBu) -Trp (Boc ) -Ser (tBu) -Met-Lys (Boc) -Va 
1-Thr (tBu) -Val -Ala-Phe-Asn (Trt)-Gl n (Trt) -Phe-Gly-P 
ro-Phe-Al a-Ser (tBu) -Lys (Boc) -Asn (Trt) -Phe-Hi s (Trt) 
-Leu-Gln(Trt)-Lys (Boc) -Asn (Trt) -Thr (tBu) -Lys (Boc) - 
Leu-Thr (tBu) -Ser (tBu) -Gl y-Lys (Boc) -I 1 e-Ala-Ser (tB 
u) -Cys (Trt) -Leu-Asn (Trt) -Tyr (tBu) -G 1 y-Leu-Va 1 -His 
(Trt) -Val -Al a-Asn (Trt) -Asn (Trt) -Asn (Trt) -Tyr (tBu) - 
Asp (OtBu) -Pro-Ser (tBu) -Gly-Lys (Boc) -Tyr (tBu) -Glu (0 
tBu) -Gl y-G 1 y-Asn (Trt) - I 1 e-Tyr (tBu) -Thr (tBu) -Lys (Bo 
c) -Lys (Boc ) -Gl u (OtBu) -Al a-Phe-Asn (Trt) -Val -G 1 u (OtB 
u) -UuigffiJg#<H t>tltz 0 Z CO fc COfcJK F m o c RJE. 
*3 it*? y<-^BOE£fi^T. «^7fF47. 4 m 
gSrftfco Zco^RZ, 0.1% TFA£^i?2 0% 

r^b^hv tw&mmzmmm. ts^th plc 
mmznmtfz: 

$?J± : ODS#9A (TSK-W ODS-120 
T) 

ffttffl: 39-49% T-feb— 1% T 
FA. 3 0* <H*«K$JK) 
3ES :5ml 
JffcifJifcg : 2 2 0 n m 

2 2-2 5Mzmmztttzmft*ftm.L, mmst. mm 

[0093] ^cOftM^T^K^O^T. «S*Wft£ 
lOOpmolKoW, N*«H10SiiTO7 

£ —ifc LT^S^t tfllg $tL£z + 
[0094] [*ltW5] ^7fK5 

^r^^5 (ii?ij^cog2?ij#-^5 ) os-jsti. 



(3L5) )00-327699 (P2000-"99 



1 ) *i\ Wfc«2tK«Lfc*»(£J: 0. c***> 
1 lSSBSW^Tf H : Fmoc-Il e-Tyr (tBu) -Thr 
(tBu) -Lys (Boc) -Lys (Boc) -Gl u (OtBu) -Al a-Phe-Asn (Trt) 
-Val-Glu (QtBu)-Wangffiffi£l^£ LfcBtoSTC\ flMFmoc^ 

[00 9 512) ±B1) ««0<O«B*ffl^T9l* 

^.Tf-H : Fmoc-Gly-Leu-Val~His(Trt)-Val-Ala-Asn(Tr 
t) -Asn (Trt) -Asn (Trt) -Tyr (tBu) -Asp (OtBu) -Pro-Ser (tB 
u)-Gly-Lys(Boc)-Tyr(tBu)-Glu(OtBu)-Gly-Gly-Asn(Tr 
t) - 1 1 e-Tyr (tBu) -Thr (tBu) -Lys (Boc) -Lys (Boc ) -Gl u (OtB 
u) -Al a-Phe-Asn (Trt) -Va 1 -G 1 u (OtBu) -WangWIB^Jft 3 
ilfzmfiX\ MFmocKmk. Lfc. — »«flt 

£S3KU ^U^-^RJ&MtoT,. WW 1<01 ) t 

[0 0 9 6] 3) JJB2) «oa<5^«litffl^T§l* 

^rf-F : Fmoc-Ala-Ser(tBu)-Lys(Boc)-Asn(Trt)-Phe- 
His (Trt) -Leu-Gin (Trt) -Lys (Boc) -Asn(Trt)-Lys (Boc) -L 
eu-Thr (tBu) -Ser (tBu) -Gl y-Lys (Boc) -1 1 e-Al a-Ser (tBu) 
-Cys (Trt) -Leu-Asn (Trt) -Tyr (tBu) -Gly-Leu-Val -Hi s (Tr 
t) -Val -Ala-Asn (Trt) -Asn (Trt) -Asn (Trt ) -Tyr (tBu) -Asp 
(OtBu)-Pro-Ser(tBu)-Gly-Lys(Boc)-Tyr(tBu)-Glu(OtB 
u)-Gly-Gly-Asn(Trt)-I 1 e-Tyr (tBu) -Thr (tBu) -Lys (Boc) 
-Lys (Boc ) -G 1 u (OtBu) -Al a-Phe-Asn (Trt) -Val -Gl u (OtBu) 

mmmicoi ) mas l ^^-c^^^coaig^ 

[0 0 9 7] 4) JJB3) ^D^«Jli*ffl^rflS 

Fmoc-Ser(tBu). 7 1 ^BcOFmoc-Lys(Boc) H 7 2SS 
B^Fmoc-Trp(Boc)33 ±tf 7 3 B ^Fmoc-Ser (tBu) £ 

2 0 flfflfeW* Ltff5rofcc 

[0098] ULtCO^itZi 0 . Fmoc-Gln(Trt)-Phe-Al 
a-Lys (Boc) -Leu-Thr (tBu) -Gl y-Phe-Thr (tBu) -Leu-Met-G 
l y-Gl y-I le-Il e-Al a-Al a-Tyr (tBu) -Gin (Trt) -Asn (Trt) - 
Pro-Al a-Ser (tBu) -Trp (Boc) -Lys (Boc) -Ser (tBu) -Met-Ly 
s (Boc) -Val -Thr (tBu) -Val -Al a-Phe-Asn (Trt) -Gin (Trt) - 
Phe-Gl y-Pro-Asp (OtBu) -I le-Phe-Ala-Ser (tBu) -Lys (Bo 



c) -Asn (Trt) -Phe-His (Trt) -Leu-Gin (Trt) -Lys (Boc) -Asn 
(Trt) -Lys (Boc) -Leu-Thr (tBu) -Ser (tBu) -Gl y-Lys (Boc) - 
1 1 e-Al a-Ser (tBu) -Cys (Trt) -Leu-Asn (Trt) -Tyr (tBu) -G l 
y-Leu-Val -Hi s (Trt) -Val -Al a-Asn (Trt) -Asn (Trt) -Asn (T 
rt)-Tyr (tBu) -Asp(OtBu) -Pro-Ser (tBu) -Gl y-Lys (Boc )-T 
yr (tBu) -Gl u(OtBu) -Gly-Gly-Asn (Trt) - 1 1 e-Tyr (tBu) -Th 
r (tBu) -Lys (Boc) -Lys (Boc) -Gl u (OtBu) -Al a-Phe-Asn (Tr 
t) -Val-Glu (OtBu)-Wanri»ffi*#fc . Z cry fc COCK F m 

134mg^ fl ZcO^Mt:, 0. 1% TFAJ^ 

o 2 o %r -fe h - b u ivymw&zmfffik. TS^*ft-r 

HPLC»«£53tUt : 

*5A:ODS*?A (TSK-y^ ODS-120 
T) 

»ffi:38-50% 1% T 

fa. 30* mwimmmi) 

SBX: 5m 1 

2 30nm 

2 0-2 34rt3»a}§nfcM4r*4HRL. iSWSL WIS 
SBftSrfi^T. aW.tWrfh'14mg^fc 0 

[0099] zcomm^T^v^ux, BMflflrir* 
loopmoic^t, N*«fr6i o«*aTcor 
3*. rsyi»^ia&»feiot:*Sii4r§yiB»ii 

[0 10 0] MIM6] ^7°fK6 
^Tf-K6 (E3WM>KW#f-6 ) <^J&(i. 
S-WB^SBW. fccfct/^lS^^SriiSa^BW^ 

i ) sir. sotn2 fctasLfc^&fcj: o . c^sa* 

£>2 iaaSBaT^7*f-H : Fmoc-Asp(OtBu)-Pro-Ser 
(tBu) -Gly-Lys (Boc) -Tyr (tBu) -Gl u (OtBu) -G 1 y-Gl y-Asn 
(Trt) -I le-Tyr (tBu) -Thr (tBu) -Lys (Boc) -Lys (Boc) -Gl u 
(OtBu) -Al a-Phe-Asn (Trt) -Val -Gl u (OtBu) -WangSS^^^ 

«Lfc>Mnc\ mFmoc^fm. ^«*+BrLfco -mm 
[oioi] 2) ±ibd com^comm^m^x^ 

^Tf-H : Fmoc-Al a-Ser (tBu) -Lys (Boc) -Asn (Trt) -Phe- 
Hi s (Trt ) -Leu-G 1 n (Trt) -Lys (Boc ) -Asn (Trt) -Lys (Boc ) -L 
eu-Thr(tBu)-Ser(tBu)-Gly-Lys(Boc)-Ile-Ala-Ser(tBu) 
-Cys (Trt) -Leu-Asn (Trt) -Tyr (tBu) -Gly-Leu-Val -His (Tr 
t) -Val-Al a-Asn (Trt) -Asn (Trt) -Asn (Trt) -Tyr (tBu) -Asp 
(OtBu) -Pro-Ser (tBu) -Gl y-Lys (Boc) -Tyr (tBu) -Gl u (OtB 
u) -G 1 y-Gl y-Asn (Trt) - 1 1 e-Tyr (tBu) -Thr (tBu) -Lys (Boc ) 
-Lys (Boc) -Gl u (OtBu) -Al a-Phe-Asn (Trt) -Val-Glu (OtBu) 
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[0 10 2] 3) ±152) ^9<0M*JHtvC5l9 

^Tf^F : Fmoc-Ala-Ser(tBu)-Trp(Boc)-Lys(Boc)-Ser 
(tBu) -Met-Lys (Boc) -Val-Thr (tBu) -Val -Al a-Phe-Asn (Tr 
t ) -Gl n (Trt ) -Phe-Gl y-Pro-Asp (OtBu) -1 1 e-Phe-Al a-Ser 
(tBu) -Lys (Boc) -Asn (Trt) -Phe-Hi s (Trt) -Leu-Gl n (Trt) - 
Lys (Boc) -Asn (Trt) -Lys (Boc) -Leu-Thr (tBu) -Ser (tBu) -G 
ly-Lys (Boc) -I le-Ala-Ser (tBu) -Cys(Trt)-Leu-Asn (Trt) 
-Tyr (tBu) -Gly-Leu-Val -His (Trt) -Val-Ala-Asn (Trt) -As 
n (Trt) -Asn (Trt) -Tyr (tBu) -Asp (OtBu) -Pro-Ser ( tBu) -Gl 
y-Lys(Boc)-Tyr(tBu)-Glu(OtBu)-Gly-Gly-Asn(Trt)-Ile 
-Tyr (tBu) -Thr (tBu) -Lys(Boc)-Lys (Boc) -Glu (OtBu) -Ala 
-Phe-Asn (Trt) -Va 1 -Gl u (OtBu) - Wangfffli#*-£j$ $ titz B# 
jflrC. KFnocR|Ca^«S:+BfLfc. fc*fU c**** 
t>7 0mmm <7)Fmoc-Ser ( tBuh 7 1MB OFmoc-Lys 
(Boc) „ 7 2»XBOFmoc-Trp(Boc):B XX/7 3KS^ 
FBDC-Ser(tBu)*e^§*SSlG{is RJ£»#\ft<2r 

t tf^mztifzfztb. f/nf? 3/ 3 Mtftft: ± S 

tf££aasra£ 1 20^^®* L-tfr&ofc. 
[0 1 0 3] 4) JJB3) co»oo»»*ffl^Tgis 

C5f3B*>6 9 4»SB4-C<D 
^.Tf-H : Fmoc-Phe-Ala-Lys(Boc)-Leu-Thr(tBu)-Gly-P 
he-Thr(tBu)-Leu-Met-Gly-Gly-Ile-Ile-Ala-Ala-Tyr(tB 
u)-Gl n (Trt) -Asn (Trt) -Pro-Ala-Ser (tBu)-Trp (Boc) -Lys 
(Boc) -Ser (tBu) -Met-Lys (Boc) -Val -Thr (tBu) -Val -Ala-P 
he-Asn (Trt) -Gin (Trt) -Phe-Gly-Pro-Asp (OtBu) -I 1 e-Phe 
-Ala-Ser (tBu) -Lys (Boc) -Asn (Trt) -Phe-Hi s (Trt) -Leu-G 
1 n (Trt) -Lys (Boc) -Asn (Trt) -Lys (Boc ) -Leu-Thr (tBu) -Se 
r (tBu) -G 1 y-Lys (Boc) -1 le-Al a-Ser (tBu) -Cys (Trt) -Leu- 
Asn(Trt) -Tyr (tBu) -Gl y-Leu-Val-His (Trt) -Val-Ala-Asn 
(Trt) -Asn (Trt) -Asn (Trt) -Tyr (tBu) -Asp (OtBu) -Pro-Ser 
(tBu) -Gl y-Lys (Boc) -Tyr (tBu)-Gl u (OtBu) -Gly-Gly-Asn 
(Trt) - 1 1 e-Tyr (tBu) -Thr (tBu) -Lys (Boc) -Lys (Boc) -Gl u 
(OtBu) -Ala-Phe-Asn (Trt) -Val-Gl u (OtBu)-WangffiJigSr^ 

rtutuMrc. mvmocRmk. £«£*»rLfc. -aw 
fctm LttmT&mmcomm*ft*o tz <> 

5) JJB4) «0»9<0«JfitfflV^T9l*K*^r^K 

[0104] JJLJbO*&fc i 0 . Fmoc-Gly-As P (OtBu)-P 
ro-Arg-Gln (Trt) -Phe-Ala-Lys (Boc) -Leu-Thr (tBu) -Gl y- 
Phe-Thr (tBu) -Leu-Met-Gl y-G 1 y-1 1 e- 1 1 e-Al a-Al a-Tyr (t 



Bu)-Gln (Trt) -Asn (Trt) -Pro-Ala-Ser (tBu)-Trp (Boc)-Ly 
s (Boc ) -Ser (tBu) -Met-Lys (Boc ) -Val -Thr (tBu) - Va 1 -Al a- 
Phe-Asn (Trt) -G 1 n (Trt) -Phe-G 1 y-Pro-Asp (OtBu) - 1 1 e-Ph 
e-Al a-Ser (tBu) -Lys (Boc) -Asn (Trt) -Phe-Hi s (Trt) -Leu- 
Gl n (Trt) -Lys (Boc) -Asn (Trt) -Lys (Boc ) -Leu-Thr (tBu) -S 
er (tBu) -G ly-Lys (Boc) -I le-Al a-Ser (tBu) -Cys (Trt) -Leu 
-Asn (Trt) -Tyr (tBu) -Gly-Leu-Val -His (Trt) -Val-Ala-As 
n (Trt) -Asn (Trt) -Asn (Trt) -Tyr (tBu) -Asp (OtBu) -Pro-Se 
r (tBu) -Gl y-Lys (Boc) -Tyr (tBu) -Glu (OtBu) -Gly-Gl y-Asn 
(Trt) -1 1 e-Tyr (tBu) -Thr (tBu) -Lys (Boc ) -Lys (Boc ) -G 1 u 
(OtBu) - Al a-Phe-Asn (Trt) -Val -Glu (OtBu) -Wangffifl|£# 

SrffoT. t^fH7 0 6mgiftfc. dc0d^4 3 
mg£. 0. 1% TFA£^2 0%T-fch— bUfl' 

^mmzmmm, Tia^ft-cH p l c»«*h* l 

tz : 

: C2 2#^jU ( Hay/l/-B) 
f^ijjffi: 32-36% T-fch-hUA'/O. 1% T 
FA. 3 0* (HDK»iK«JE) 
SGK: 1. 5ml/* 
^ffiifcfi: 2 30nm 

[0105] i^flHH^r^h'tcoi^. ft£#*rft £ 

lOOpmol teOWC % N*sBa>£> 1 OSS^WT 

[0 106] [HJ&M7] ^T^K7 
^T?*K7 (E^*^E0l#*|-7) V^^Tf-H 

-ttS> *JBV\ FmocHffl^ffitciTlsI^^Tohr? 

[0107] ^^*^rf-Hc0C5RfiBBI« 
KfflS-rSTSyK (Lys) 3&q»A5^T^SFBDc-Lys 

(Boc) -WangfMa ( 0 . 5 0 mm o 1 /g ) (7)2 5 jum 
o 1 JJE^r?- K^J^«CORJC»»fc-fe y h 

U fTnf^ y 3 Vill ( 2 0 %tX'J y>/y^f 
W^ATSP) 1. 2 5m 1 SrtRliT54Mffl2EIRJC 
$ti\ «JBtol^tT^*rsy||^«ca6*»w«i. 
^ f^tf A^A T$ K?Sl . 2 5ml T' 3 0 

oc-Trp(Boc)<91 0 0mM« mWii-J^V^VJU 
TSF) 1. 25ml fc. VA^^rf-Fj'^lMlf 
-fflT^^^-^-^ffi ( 1 0 0mM2- (1 u-^y 
VhUry-;l/- 1 - 1 , 1, 3, 3-r)> 

OOmM N-^f ;^;l/7 1 'J y/y^f ;l/*;^T 
SH) 1. 2 5ml*Jni (H^TSyiWcWL-CSW 
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oc-Trp (Boc) -Lys (Boc) -WangtfJ||£ 1-)V*!VJ±Ti 
HI. 2 5 m l T 3 0 ^ 6 0*5fc#fjL WFmoc£<7)B$; 
^Srfi^K ^^Th^ATS h' 1 . 2 5mlf3 0# 
06 mfltmk. Fmoc-Ser (tBu) J#S£ t "xVl'-f-^Tf- Y i/ 

nmnm^m <o m-tz tizx ^um^-n- vmm ■. Fm 

oc-Gly-I le-I 1 e-Ala-Al a-Tyr (tBu) -Gin ( (Trt) -Asn (Trt) 
-Pro-Ala-Ser ( tBu) -Trp (Boc ) -Lys (Boc) -Wangffilg£ 

[0108] ^ V^7f F 8 ( ffi?ijjg<7»ffi 

^J## 8 ) ^Jt^ffiffl LfcTS y &£t #*{iJilT^31 
OT'*^ :Fmoc-Ala. Fmoc-Asn (Trt). Fmoc-Asp(OtB 
u)„ Fioc-Cys(Trt). Fmoc-Gln(Trt) . Fmoc-Glu(OtBu) . 
Fmoc-Gly. Fmoc-His(Trt) . Fmoc-Ile. Fmoc-Leu. Fmoc- 
Lys(Boc). Fmoc-Met. Fmoc-Phe. Fmoc-Pro. Fmoc-Ser(t 
Bu). Fmoc-Thr(tBu). Fmoc-Trp (Boc) . Fmoc-Tyr(tBu) , 

Fn»c-vai ( ( ) mtm^^mmm^mth'm. 

*£ftfrf, ; (**) A--Jfyx;Pv-y>A-yr77 

[0109] uicox o iz^mu%t>tifdm^Ti- h 

IltrfTnf? ^ a 1 . 2 5 m 1 £ 5*P^ 2 [51 

RJE£ N*ScO F m o c Ltz . &fc«flt 

f&. ^^oo^^M'T9Hl^L, $^>(^*^& 

w ft* z t i o 2 o *raft$i£ . mm* mm 

L. ? V^-iS'Mffi. (TFA : X^S***— ^ : # : 
MM V7oWy7> = 9 2. 5:2. 5:2. 5: 
2. 5 Omit) ) £2m lKni, 3SB"C2B#filRJES 

■£* i & t«t "3 ttfflg^^rf- K«owBf*3 J: tfr 5 y 

^T^F?t$£PTFE7 4/l^-£/i!VvtiFjSL. iS 9 
MSr^C^HlJRLTt. ;<oriSt:l 0ml CD^X-f- 

*tSr»&LT ( 3 0 0 0 r p m. 1 0*[B!) MSSrEUK 

£ 4 0** 9 jg LT^Tf- Lfc . ff^tut^T^T 

[0110] W^iifcffl^T* FcO a *»7. 0 m g £ . 
0. 1% TFA&#tf2 0%r-fehxbU;P7f < ^t 

TI2<0*#-CHPLC«fK2:SlttLfc : 
*7^:C22^7A ( F3y/l-B) 
^IJjffi: 2 0-2 5% 7-feh-bWO. 1% T 
FA. 2 0* (£ttift£49£) 
8!SS : 7ml/* 
8?ffi$&ft: 22 0nm 

i6-i 7MzmmzixtzWttt:ftmL. mm, ms 

■T <7)ff SP^Tf- FlOOpmo 1 T$ yKK 

?'J*W£tt&o£*SJR. E?iJH«E^J#^-7 tSSSft* 



[0111] [|QtM8] ^Tf-H8 

M&m 1 mmcommzx •? . sti^rf- vmm ■. fb»c 

-Asp (OtBu) -I le-Phe-Ala-Ser (tBu) -Lys (Boc) -Asn (Trt) - 
Phe-His (Trt) -Leu-Gl n (Ttrt)-Lys (Boc) -Asn (Trt) -Wang 

[0 1 1 2] »4>^fi^Tf-F05*>3. lmg«\ 
0. 1% TFA£^tf2 0%7*h — bU;M<$g$g{;: 

TIB^rtTHPLCWK^HUfiLTt : 
*5A:ODS*5A (TSK7*;P ODS-120 
T) 

fW:22-27% 7-feh-h'WO. 1% T 

fa. 20* iwms&m) 

SEiS :2ml /* 
ikUiW>Sk: 2 20nm 

14-15. 5*(C^ffi£ft*;H*£*JKL. «SSf*, 
mg&MZff-oX . BWt-t^^T^HO. 9mg^» 
ft:. i«BS^7fK100pmo HC?V^T. 757 

#l§ts ym&tommzivfc. 
[0113] [mum 9] 

1 ) £ n- D N 

v 9 ( mm<omm^ 1 o cor s y ^#-^ 1 & 
a> i s 5 ) fi, ^df'TE^rw^v^ea^TMxe 

a-e-c-d-f-g 

widtciitSLfettfO («T r H6-lj t^a. BS^iJ 
^<7)ffi?iJS-§-3 1 ) t . TIBCOT 5 SWBffl&1?t& U 

Thr-Met-Ile-Thr-Asn-Ser-Ser-Ser-Val-Pro-Gly-Asp-Pr 
o-Arg 

(li, mmm<Dm?m^2 6 > ; 

Arg-Ala-Asp-Pro-Arg (L2, IS^!l*tf0iB?!l##2 
7) ; fc«fctXArg-Ala-Asi^Leu (L3. E^^COffi^J# 
#8 0) bi)K 

(L1)-(H6-1)-(L2)-(H6-D- 

(L3) 

dna (BIT r h6- l j t^o) frMKU »:v->T"H 

6-l*3-l«-fSDNAt*tJ«Wi*-^$1*-Sifc 
(CJ: 0 ^T^- F 9 & 3- t-'-fS D NA^^tt»ffli 
S757S K^y-^— SrltlgL, i75X5 W^- 

x'±mm^mvmmtt^m^m^tz. 

[0114] h 6 - 1 nWafoZfotz-iXte, 

[Cranthan, R. et al . (1981) Nucleic A 
cids Res. 9, 43] £#JtU £fz, fflZh6-lZM 

^LfoztzmzsmzmmmmmmMimK n— f ^ 
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>?ffl&?) 5 ' (BamHI ) tj j:t/3 ' 

( b g i i i ) fc**vp*i.ftiinS;h.s 1 3 ttfc. 3 ' 
*»lJBg l I iBSBEflkoS£>fc3' *Sfgffl!lfc(±. 56 

ffimffimL*: (BEM*lcDlH?iJ#^-3 0 ) . 

[0115] st 1 , mwmmmmi3wm\\^tirzYi6 

5'- gatccgcgtg gtatcatcgc agcataccag aacccggcat ct 

tgg -3' (fi, 2 ) : 

5'- catagaccaa gatgccgggt tctggtatgc tgcgatgata cc 

acgcg -3' ( F 2, W&mcom^m^S 3 ) ; 

5'- tctatgaaag ttaccgttgc tttcaaccag ttcggtccg -3' 

( f 3 N mmcow3m^3 a ) ; 

5'- tgcgaacgga ccgaactggt tgaaagcaac ggtaacttt -3' 
(F4, gS?«c0ia?iJ#^3 5) ; 
5'- ttcgcatcta aaaacttcca tctgcagaaa -3' (F5, IE 
?I*«0ffi?!l##3 6 ) ; 

5'- ggtgtttttc tgcagatgga agtttttaga -3' (F6, IB 

mitcr>wm*T3 7 ) ; 

5'- aacaccaaac tgacctctgg taaaatcgca tcttgc -3' 

(F7, mmmum^3 & ) ■, 

5'- gttcaggcaa gatgcgattt taccagaggt cagttt -3' 

(F8. mm?>wfflm^3 9 ) ; 

5'- ctgaactacg gtctggttca tgttgcaaac aacaactacg a 

-3- ( f 9 . w&mcmtm^A 0 > ; 

5'- gacgggtcgt agttgttgtt tgcaacatga accagaccgt a 

-3' (fio, mm<7>wsm^4 1 > ; 

5'- cccgtctggt aaatacgaag gtggtaacat ctacaccaaa a 

-3' (F1K S&r*£>ffiFI#?4 2 ) ; 

5'- cttctttttt ggtgtagatg ttaccacctt cgtatttacc a 

-3' (Fi2, w&momm-^-A 3 ) ; 

5'- aagaagcatt caacgttgaa cgtgcagatc tgtaag -3' 
( F 1 3 . K?«Ol2?iJ#^-4 4 ) ; ±tf 
5'- tcgacttaca gatctgcacg ttcaacgttg aatg -3' (F 



1 4 , B5!I*«0E*![#^4 5 ) 

DNA'n'fti (tf^3 9 4 ; P • A-f:* 

y^fAXtl) {CT^Lfe. iilfeJi, FlfcF 
2, F3tF4, F5 tF6, F7tF8, F 9 t F l 
0. F1UF12, F13tF14, fcV^ffl^i) 

£>3' ^McOjr^l/^f-HIE^J^'fflWWT-fcD. 
F3tF2, F5tF4, F7tF6, F 9 i F 8, F 
HtFlO, F 1 3 b F 1 2<50ffi^t>-€-Cii. 5 ' 

&. Lj^oT, ifFltF2, F3tF4„ F5t 
F6, F7tF8, F9tF10, Fl ltF12, F 
1 3 t F 1 4 , t V> 3 ffl^^T\ **L<P*tfMie£ 

-*«[d n At± ttz 5 ' m l 

[0 116] -&f&Lfi:&*VzfZ7U*?-WZ. M*£ 

«*£i8jSU -ewi 0-30j((g SrfiiKLT. 
ft 7 MS* £#t* 8 % xK y r ? U )VT 5 H 
^iSS^T o . #;* y zf* ? l^f- H £#if Av Fgfrft 
<oy/P*9J"3ffiU» »aj«WRK (0. 5M il/yt 
-^A, lOmM P^V^i^A) SrJn^T, St 
3 t> 3 7 °CT" 1 6 B#pa«S LT* >J =f * ? U-sff- 
K£»ffi3-frfc. i«o*miRfc:2. 5^^x^y- 
^id^T^yrfjf ?l^*-F2rifcIS$-£, 1 000 0 

LX , flWS^- y =f * 7U**Yt Ltz . 
[0117] F 1 1 F 1 4 £l&< , F 2-F 1 3 

(KIT r F2pj~r F 13pj t^a ) . rasa 
5—1 0m 1 



5j-y^^P-5j-f-H (F2-F 1 3 ) 

( T 4 *f »J * f F ■ df t? ( SBit ( « ) tUSKj^t) 5 ju 1 

lOmM Tf/yyZ'J^l (JiTF TATP j tV»d ) 5//1 
T4 *tVJUH'*+Y • df^-- <f (Sffit (fle) *fcS8) 1 0#fi 



: 3 7 *cc i mrs&mk. i o °ct 5#isi«& 

[0118] RJS»T«<75*KJ6»Efc, 3 M h 
U^AjSiK^ i/iosaanL. ^x^y-/P^2. 5 

WJpx.^«, i o o o o x g . 4°cr i 54HSBaiv^Mit 

(Fl, F2P-F 1 3p, F 1 4 ) 
1M h'jA-«ifi(pH7. 
1M «t7^y7Aii 



LT, F2p~F13p*tfe»fcL.TigjRUfc <J£IT, 
z<wmz r x^y-;P?t^j tv-.o) „ 7 0%x^y 

[0119] &WC S F 2 p— F 13pt, F 1 tJitX 
F14S: — 5«fa-7'|:^ft, T— — yy^S-ff-5 

RjcjaaBjfeiiiaTtiBiwsjio-cfcojt : 



#2. 



5) 



5 — 5y« 1 
1 0// 1 
1m 1 



(4 9) )00-327699 (P2000 -PlftrC 



S#t*:£S£ 1 0 0*t 1 fc L*:, 
&K^f+ : th-^JHM (^96 0 0 ; ;\°— 

^y-x/pv-ttS) ^ffiMtT. 9 5T:^5#Pffijn^ 
flL 9 0#f B TC9 5°C^£>2 5°C^?#iPL^. 
[0120] KJE^Tf^s x^/^lSff^^>m 
KfcE/RU ImM xfl/yyYSyQiifaT 
r E D T A j £^tfl0mM hUX-SKM 

«(pH8. 0 :OT r TElflj fc^o) 10// 

it <#) a«) x% bteasft^^a«»^iE«o 



[0121] — S\ ^n-zyK^-pUC 1 8 
(SSit(ft)a») »ffBamHIfeiVSa 

JSSrEUKU 7 0%x^y-;PtW, TElflC 



TfcSrS ± 3 CfS^TElfi (pH8. 0) StJdx. 

-;P*»«jKT0. l%fc*4J:dfcinifcfc^) V2 
?nn^A, fccttX-f yrS^7;W- A-£5 0M4 
rrntf/kk fc y r S /^T/P:?-/W£ 49S1 tefflte'L 

®7|<1 0u 1 tCjSJBLfco <I<?)B amH I-Sal Iffi 
-fkUfcpUC 1 1// HC. ±ia^)Fl— F14 

[0122] zco^j y-isB>Kmm$:^ ;\i~s\>m 

[Hanahan, D. (1983) J.Mol. Biol. 166, 557-580#Sg] 

iz±*)mmztLKay)z°T*yh±mnjMi 0 9» <s 
sit (*) as?) i o o// 1 fcjni. 3 o^ra*j#t 

Lfc. £ilfc:9 0 0/x 1 <r>SOCm$ Srflll*.. 37°CT 



[0 123] 



[0 124] 



[0 12 5] 



J*?h ■ >f^XhX^Xf7^h 

2 xTYmm 

SOCigftt 
J*9b ■ J-Xb^7Xby? b 

2M mk*? ] j*7A.mm 
im mt^^^^^mm 

1M 8H*^*^A»« 



1 0 g 

5g 
5g 



1 0 g 
5g 
5g 

1 5 g 



1 6 g 
1 0 g 
5g 



2 0 g 
5g 

2m 1 
2 5m 1 
1 0m 1 
1 0m 1 
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2M 7wmwm 

A *>3m*Z'£3L& 1 V <y h)Vk Ltz. 



1 0m 1 



[0126] iMz^mmzftTtumLKTye^v >m 

tt=m^-£4Mltl/t, L-:/ux*g%fcf£jiU 3 7 
*C-C— Bjfefifc a«F«tfc. ig««3m 1 dfT^> 

izmiztifzmwmizimco^mzm-o x&m t . h 6 

- 1 Sr-l-tt^n-zy^ u c 1 8 (OT r P 
UC (h6-l) j t^5) ittliiJU; (01) (3r 

±fE*-yh£fi£B5L*:) . Med: "9frttfi£ix 

ifcfr L 50//1 izmM Liz . 

CO 1 27] iOj:3tUT#tix^pUC (h6- 
1 ) (cffA$ix/cDNA(7)ir^Pjt'^-HlS?iJ&. D N A 

is— ?3Ly*r— ( 3 1 o'jx.^^ ■ T-fy-i-f 

TtSSH, i?n--y^'$^h6-li±, =l#Jl£ft$ii 

? mm (mmmcon&m^ 3 0 ) 0* 7 v 

K#^-2 4 7 cOc #t (wg^^^xT lfVfc3&*, -ecO® 

j9ft3-F$^i.Tsy^A S n (ffi?ij^ie^j##3 1 

<0T$ y^#^7 9 ) On H M^i^bSr-^x^-o*: 
OT\ ^^^^JilTOHSfe^iJfcffifflL^. ffiftmo h 6 

TSy^ge?iJS:. ^^ffi?iJ*Ol2?iJ#-§-2 4 (j*? 
U** 11^253) £> XXM3m^2 5 ( T 

[0128] 2 ) F 9^igT7X 5 KOS^ 

Sit, X^TV)V*r> jSS-^Tf- H H 

6 - 1 a^? wvi^r^x s wffimommZsf; 

-To ±K1 ) T1#A,^pUC (h6- 1 ) £»gp* 
BamHUSal I TffrftU /hBrlt (»270bp 
ffl S ) £ 2 . 5 %ffiIl£T#o-X y/P- ( F M C A >f 5J- 

SOBigifi : 
J^h ■ bVThy 

2M iS-fl^U^A^ 

im t&ik~?yz-i/i>j±mffi. 
im ki^^^asss 

W s\>3m*-z°±m.Z 1 y -y Wki Liz 



iXb\$MI,Zp\JC (h6-l)SBgl IltSal I 
X-ffiitL, ±Wfr (W2. 9kb P ffiS) *l%ffiMuft 

mx-mmvtz* mz. P uc ( h 6 - 1 ) g 1 1 1 

-Sail M-fb^K^t. PUC ( h 6 - 1 ) OB am 
HI -Sal imfc'hmfrZDNAyjy-i/ay- * 
•yhZm^Tmg-f&Ztt/ZXK). HpUC 
( h 6 - 1 ) 2 £#fc. BamHI f#ffc;fc*;{i:B g 1 I 
I fKHbtCt: -^T4tS S§ffi*3§i±|Hl-T"$> £ OT\ B a 

mH i M-fLBf^-i: b g 1 1 1 m^m^tamm^mxh 
h t>K *<nmm.<r>j vvjt^-y wm± b a m h i t tz 
(iBgi i nzx-oxmm^ii^K 
[0129] 3 ) ±mmx"(ri%M 

^cl»*YA2 im ( JM1 0 9mXi>*I) JL-70X 

m^mmy°u~h±i l zm'0}&f . 3 7"ct-b%i^l 

Jt. B&L?Z$£-3V--$:2 5 0m 1 OSOBlgiftOA 
^tS'J'yh^Zfty^XntML, 18'C, 20 0 
r pmT«2; ommLtz. 4 5B$Rfft, tg#?£06 6 0 
nm (,;:£; ft £PR*g (OD 660n J 3&*l . 1 9l,zmLtz 
i-I^T. 75X3^7K7K+tottTl O^PBl^ait 

* . <r cnm mm* 4*cti2oox gl 15 

<7)*.l%BM1fc®Mffim ( JilT r T B j t v > -3 ) fcSKBL, 
T, 1 07>S*^fi, 4°CT 1 2 0 0 x g N 1 5t>H]® 
^SttT. 'm&LtzmfcZ®W.Ltz. IM2 0ml 
co*f$TBfcHSL, ^^^;^df^F (JilT 
r DM S O j t^o) Sri. 5ml (^gJK7%) JDX. 
T. $^.{ci o^ra^t^. ;«i,^F7^7^fX 

-x^y-^4>ro .5mi -ro^A-T^au 
Ltz. z\c\ xmm zixtzMmm t mnwmmz , 

20g 
5g 
2m 1 
1 . 2 5ml 
1 0m 1 
1 0m 1 
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ff««(TB) : 

P I PES (1-A7-<tT-X7im) 3.0s 

WkAiVi/iyi, ■ 2.2s 

S-fb^U^A 18. 6 g 

mt^VfiV • Ai&Wfa 1 0 . 9 g 

M'gykX'&S.* 1 U 'y h/I^t L, 5 N yfcK-fL^ U ^Aig^t'P H ^ 6 . 
-6. 8H11U. 
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[0 1 3 1] ±£2) "CflWSStutWSKpUC 
(h6-l) 2 (l pUC18«lac7nt-?-5 
IST<7) 1 a c ZMfc^Ft , ^rf - F 9 £ 3 - Ft" S D N 

^rf - h 9 o5ea*f«Tifi"c* & ( in 2 ) „ 

[0 13 2] 6 0 ngcDpUC (h6~l) 2 £\ _tIB 

nioizmmztittyvT-yhjmmi oou 1 tin 

i.. 3 0^0*^1^. 4 2'CT'4 5#ISIfitfflLT*» 

^iS*>t3^7Jc^L^. <rtu;=9 0 0ju icosocts 

^ 5 0/ig/ml OT^ti^y >£#t?L-:7n.X 
m 1 ^Tyty'J VSr^-tf 2 xTYfi2m lfcT. 3 

7 -c-c-fg t a *g£ srff o . 8 mm. mmwxv o d 

ilOD ff(ll i(!0. OlCWioC, lOOjug/ 
m 1 COTyf^U >£#tr2 XTYtgift lOOmltf 

u 3 7x:ri4tefisi«ta^ii^fi : ofe. m«>^T 

TES1M ( P H7. 6) : 

1M hVA-mSMWl (PH7. 

0. 5M EDTAjgyg 
HSf*T^** 1 U ■/ Y)Vh~th . 

[0 134] 



[0133] i$*»Tf*. 90ml tot, 

6000x g , 4r, 2 04ho»tv*Mi*fi ; =Sr-5T«blS 
-TSSttSrEUKLfc. »#:S:4. 5 m 1 COTE StmM 

flL 13000xg, 4TTC2 0 JMSB&lMHiLT . ft 
^-* { ^*{^#^ iit 1 % h U b V X - 1 0 0 

**t» u >k«««4 .5mi (cssa l , aai-c 30* 

tSMb 0 L£#L 2 5 0 0 0 x g , 4XTC2 04HSBt'D> 
■imLX. ffl&£®W.L*z. -I^»#5r4HI«>?iitJt 
fJL WiM9ml eolgfftfcc 2HI«c^Lfe. OlMM 
■ftCV^mz , 4 . 5 m 1 CO 6 M j^T-^ y &K*§3I 
(PH7. 6)S-JDX. 31°CX'immtoLXfflk 
ZmmtL. 25000Xg, 4rT2 0#IBHMMHi 

tiL ±m^muLx^.y^] i 9<^mmmm.t ut. .r<r 

sfc : 



6) 



1 0m 1 
30m 1 
20m 1 



[0 13 5] 



•J hU^A ■ 1 2*WHj 

y y >7A 



6) 



0. 
2. 
0. 



8g 
2 g 
9 g 
2g 



1 0 g 



6 M $T— ^XSKfgiR ( p H 7 

1M FUXHSKHHK* <pH7. 6) 
1M H^-XXUA) — ;KOT r DTTj t^5) 
HS*^*^ 1 0 0 m 1 t Ltz. 
[0 136] ±iB^T^H9c0fi»«?gt7 5// 1 ton 

A5A:ODS^5i (TSK-WWDS-1 2 0 
T, 4>1 ■ 8mmX3 0 0mnu MV~ (ft) ttS) 
ftffi: 2 0% T-feh-hy^/O. 1% TFA 
(0-5^)^ 2 0-7 0% T-fch-by/M5-3 

5*)/o. 1% tfa (mnaue^i 

2ml/# 



5 7. 



32g 
5m 1 
lm 1 



ftifiifcft: 220nm 



*f*tT-9Jt»». ie?iJ^BS?iJ#-f-i ow$yi#^ 

1^2 5t^$ft&TS/$ffl2?iJ2:-g:L*:. fcti, 
h 6- 1 K3-HSfl5TSySffi5!l<?5N5fe8B<0^f-* 

—WtLtz, M±.<?)£ o tcLT, 1 0 0 m 1 fotz *} 

4. lmgc9^:rf-K9£#Jt„ 
[0 13 7] [HJfiMlO] H10 
1 ) 3- Hf 4 D NA£^S 

^Tf - K 1 0 (ifi?iJ*cOE?iJ#-9- 1 2 COT S y 1 
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K209) (i. X^m v TWl^>c0 7a«TMax 
A-E-C-D-F-G-B 

coidtcafeLfctco (OT r H7-l j fcv^a. ie?ij 

T-f-KLl, L2*3j:t^L3i:^ 
(LI ) - (H7-1) - (L2) - (H7-1) - 
(L3) 

co X o tzmiiZiit:mm$:^rf& . HI 0 

tt, mTKSB*f S«t3Cs 4"fH7-l*3-H^4 
DNA (&T r h7-l j t^d) fcfMU &WCh 
7 - 1 £ n- h'-T & D N A Sr-&i^g£fi-£§-£ S i t 
lz£*)*<y+Yl 0$-3-Hf-l)DNAS-&tf±M»ffl 

[0 138] h7-10iftff-fc:fcjfcoTli. 

KVMfflSJg [Cranthan, R. et al. (1981) Nucleic A 
cids Res. 9, 43] SritJiU 4fc. 8HCh7-l£S 
^ LAS fc*fofc£^PRii*8»EaiJ& t . a-r * 

y^mmc05 ' *SM ( B amH I ) £ itf 3 ' *Sffi 

(Bg i 1 1 ) t^-pftftfras^siatLfc. 3' 
*siHBg 1 1 immffl<7>zt>ic3' *st«wi s ^ 

K^ffA*#*L. iHISBPSSa 1 IBM 
ffi#l£fftraLrt: (E3»J*<5DE?iJ##2 8) . 

c o 1 3 9 ] . mmmmmsimwiiazttfzh 7 

X. mMM9Vitf&LtzF 1~~F 1 2^3nx, SfefcT 

»NA: JSfef^^ilffr 
1 Ofgi&K Ex Taq PC 
(Ex Taq *r>J^7— fe'( 
dNTPIM (Ex Taq 
20pmol/j«l 7°7-f-7— 
20pmo 1//<1 75^7- 
Ex Taq ^U^5— fe'(S 
««3fi«*-C^»* 100/ilkLfc( dNTPig^M 
lidATP, dCTP, dGTPfe.itXdTTPWft 

9 4 < 'CT-3^Jni^E!! ; IlL^f*, 9 4KZT3 
0#. 5 5°CT3 0#, 7 2^Tl#cOlM:?A'£3 0 
UNftOiiLfcgL 7 2XTC1 04HBftaUi: (jaTfcB 

«rr ^Mw+co-r^-c^ p c R&Kfcmmmit , if 

-VA-lM ■ ^7^9 6 0 0; y ■ x/Pv 
-ItSfcflfflLfc) . 

[0142] Rj6#nr». 1 0 m mkT>^-*yA.m 

?&$:5 0u 1 , ^y7nnv-/^l 5 0/x 1 jDDi.TD 
y-rxins— itffoS&i ) f*. 7 0%x 



5'- aagaagcatt caacgttgaa cagttcgcta aactg -3' (F 
1 5 . ffi#|fW)ffi#l#^4 6 ) ; 

5'- accggtcagt ttagcgaact gttcaacgtt gaatg -3' (F 

1 6 , g63?««ffi?ij#^4 7 ) ; 
5'- accggtttca ccctgatggg tcgtgcagat ctgtaag -3' 

(F 1 7. E?fl#e<DlM#f-4 8 ) ; & JlX 
5'- tcgacttaca gatctgcacg acccatcagg gtgaa -3' (F 

1 8, K#lfW>ffi#f#^4 9 ) 

-umx-mmLfc. fis, f i 6fcitXF 1 7 
9coi ) tta« Lfc^rST 5 ' stew* u >»ffc; 

Lfc (£IT r F 1 5p j . rpi 6p j tJitf r Fl 7 
p j ) . 

[0 140] i»C s :*>J:f.K HFl, F18fe 

«£t/5' 5|5JH*U>'»ft;LjtF2p~F12p. F15 
P-F17 P C0#2. 5 At 1 fr, HJS0!9(Z>1 ) I2»^ 

JRSL TElfilO/x 1 (CiBWUt. *<*>3*i 1 Sr. 
DNA7^y'-y 3 ^7f^^L, x^y- 

/i^feifta. tem»M5xx i tswLfc. — ^co 

aaSLfeBf A" 2r«M t LT PC Rfcffdfcrt, 77^7 

5'- ggatccgcgt ggtatcatcg ca -3' (PR v. E^fJ^cO 
ffi?"J##5 0) ; tiXTf 

5'- aggtcgactt acagatctgc ac -3' (PFw, SS^'Mi?) 

w#m?5 1 ) 

[0141] ^^T\ JaTtfEK-rS^BaEilimfciV 
^frTPCRSr»«SL7t : 

2^ 1 

ssjt (») a») fc«ft) i ou i 

PRv 2. 1 

PFw 2. 5ju 1 

Sit (tt) 2. 5#fi 

i;7)i>0 (2^1) SrMRRS^B amH I TM-ftU $ 

^&[HKL. 7 0%X^y-;kT-^f*. 4/zl£DTE 
SS«IRW§ML.fco ;«BamHI-Sal I?ft'-ftL^ 
DNABffr»« (2u l) t, HJSM9C01 ) -CPB8L 
7tBamH I-Sal IjMLftpUC 1 8^^^-?g 
?ft ( lju 1 ) DNA5^-y 3 y - dr-y h^ffi 

9c7)l ) CIEttL^^Tnytrxyh^JSMJMl 0 

h7 - 1 OztsTyXS. KpUC (h 7 - 1 ) Srtt 
JfJLfc (01 ) . M$ii)t77XS HSr, x^y-;l- 
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IzMBLtz. pUC ( h 7 - 1 ) (Cff A^iXJt h 7 - 1 

? i^f- Kie?ijsrM^^isft, h 7 - 1 ( mm<n 

nitm^ 2 9) Sr 3- K-f !> * ? KE#I ( 
Offi?iJ#-^- 28)f*5;t tifz . 

[0143] 2 ) HI 0 2r n — FfSfllgr^ 

FcDliil 

m i , ■ r wL-y >x t° h -r 7 ais^r^- k h 

7-1 a-^r^ >A7fM77X $ FcO«^«B|&^ 
■To ±E 1 ) X-mWZtifcp UC ( h 7 - 1 ) 
iBamHUSal ITJH-fcU 2. 5%{£1Jd£T# 
o-xy;kS:ffl^^m«l;r/hifM- (iSt>3 0 0 b P ) 
Srft»LJt. iiiil»;pUC (h7-l ) £ 

mmmmB giiusaii t-M^u 1 . o%tgn 

^T^n-x^/P^^1c«i-?'±ifn- 3 . 0 k b P ) 
* -y VZm^Xmti-f&ZblzX i). ^r^-H l 0£3 

- f^-sd n a ( mmnmm^ 1 1 ) **» xzntz 

77XSK P UC (h.7-1 ) 2 Srf#^ 0 
[0144] 3 ) ±WM~C<7)mi 
mW\9<7)3) kmmzLX, 10ng%UC (h.7 

- 1 ) 2 X\ 3ytf>'^IiYA2 1ft ( JM1 0 

9nxi>»im) zmnmrnLfz. zommmmmz. 5 

i<px\ 3 7°cxmtommLtz < , 9mmm. tmmn 
o d 6 6 0 „ . # 3 liiuzm l <r h x\ z cr>mmmcr>- 

*»OD„ OII1 *«0. 01{C^SJ;3(^ 100 
^ 1/m 1 cOTyfv-U^Sr-^tf 1 U -y 

it*fcffiii l s 3 7"cti4 ut^ni t -o mmz'tf-o tz . 

*gil*J7B3\ I^^>A7IliYA2 1 ftcoafrftTt* 
AfrSr^tT^Tt. ic7)i§^9 0m 1 Zb-oX. 6 

oooxg, 4°cx*2oftmcom&ttMLxi)cm-z>n 
fozmiRLfz. mw£9micr>TEsmmmtzmmL 

X , !H**ifr*5**->f 1 3 0 0 0 x g . 

4-CT-2 oftmm<b-ftMLxmAfozm$&b txmz, 
imsr. i%mi hy&mv >msmwi9 mlT 4 ®& 

mLfz. mm<7)¥ftM:£ . 2M «*S»g(2M JR 
it 50mMh^-li( P H7. 6). lOmM 
D TT ) 4 . 5mlT"2E, . 5mlt'2K 

^LT. 6M ?T-=J>mmm4. 5m XX'WMit 
U 2 5 0 0 0 X g. 4°CT2 O^^C^f^. ± 

?t Sr^rf - f i o tttz. z nrnmrnm i m 

*7A:C18*7A(*7-fe/^7^C18 SG3 
00. <t> 1 0mmX2 50mm, (ft) *^») 
f£iWH : 37-42%7-fef-h'J;l/0. 1%TF 
A. 3 0# (U£$|j££j|E) 
mm : 3ml/* 

22 0nm 

ftmBSFtBl 3. 9*#iacOb«-^^^LT, #A>ft£ 



*«f*ffofcis*. iE?imoga?ij#-^i 2c^rsy»# 

#l*^3 8^§fl^TSyKIB?iJi;— ScUfc. * 
fc. h7- KC3-F$tL|.TSyiSia?iJc7)N*JgO^ 

-i-^-ymmt, mmtx-<ommx^±>tix^fz. t 
tz^ nt>titzmmz-z>\,-xx. es imx-ftTmzwfeL 

^At-wtttz, a_kcv£oizix, mmmi u -y f/i- 

$>fz<0. 2 7mgm7f K 1 QZmtz* 
[0145] immil~\ ^T^Fl l&ZT/l 2 
1 ) g2Mjifii£ 3- & D N AcO-^rfiSc 

^rf- f i 2 (mpmcowm^- is^ts y b§#-§- i 

9 5 (c^^fL-g. T S yKffi^Jj&^^rS^r-f- F ) 

A' -E-C -D-F-G-B 
cOj:^tciitet^«^^#t. HI 1 (BE?(Mco 

ie?iJ#^-l 3 ) ii^r^-F 1 2c7)C*SgtArg^Wil($ 

ffi%mmLx3Mmiz£mzit$> rztb, OTtteta-rs 

J: o lz^ S-T^r^- F 1 2 £ 3- F'-f & D N A (OT 

rh7-3j t^o) zmmttz* Ki-3cr>w.mzfo 
izh 7 - 3 zmttLfo&?zMz<mzfflmmmmwm 

3-' r ^ y^mMCO 5 ' (BamHI)fe 
ilX3' (Bg 1 I I ) (C^-il^ix#Jn§tL^J; 

3CL!t. 3 ' *3SHSI B g 1 I I Igfiae?'J<7) $ h [Z 3 ' 

*sa i immmmzwmLfz (,w.mm^mmm^5 

2) . 

ioi46]^f, mmmmmmmpmitoztifzh 7 
- 3cr>-t>xmtfzi±T>i-tyxmcomftmmt l 
x. mtm9nxx/mmmi ot-ml^f 1. fs— 

F 1 1 5 — F 1 8(cjni., $ ^.fcTieo^ U 

^^l^t-^F : 

5'- aaatctatga aagttaccgt tgctttcaac cagttcggtc eg 

-3' ( F 1 9 . I^J^^ffiM#^- 5 4); 
5'- agatttccaa gatgeegggt tctggtatgc tgegatgata cc 
aegeg -3' ( F 2 0 , S?H*<0iB?!l#f - 5 5); 
5'- gacatcttcg catctaaaaa cttccatctg ca -3' (F2 

1, ie?iM«?)iE?W-f-5 6) ; 

5'- gatgtccgga ccgaactggt tgaaagcaac ggtaactttc at 
-3' (F22, IJ?«<0ffiM#-§- 5 7); 
5'- gaaaaacaaa ctgacctctg gtaaaatege atettge -3' 

( f 2 3 , mmm&m^ 5 8); 

5'- gtttttctgc agatggaagt ttttagatgc gaa -3' (F2 
4, Be?«OK?iJ#-^5 9) ; 

l, *»j9«i ) tzizmitzjjmx-mmuz. 

5 0pmo lffi^cOFl 9~F2 4£§!t60lj9 
) «B«L^ffi-C5' ^SrUVBg-fttJt («T 
r F19pj. r F 20 PJ , r F 21p Js TF22 



(£4) )00-327699 (P200 0-M 



pj , r F23pjfeiyrF24pj tv^) . 
[0147]^:. ^'J^^WfKFK F18;B 
it/5' SfcSSfc'jylMfcWrFSp-F 1 2 P. F15 
P~~F 1 7pfcit/F 19p-F24pJ#10pmo 

l-f-? ( i~2« i ) 9m.M9cr>i ) tm^m 
)£fcit/&£^-eT--y y^s-e. x^y-zi^fefg 

TEifil 0// 1 t^SPjBPUfc. ^C05^ 1 £r s D 

[oi48] aasL!tDNA»fr<?5afa5^ i 
tPFwiffln. njtMi ocoi ) imco^mw&mt 

i&K*fr?P C R Ufc. PC R««0RJCatoV * 
2. 5%fMl^r^'n-x^«M«»&fi : -o^ 0 tlH 

siiJt d n AUrmcfgs-r&^v Fffltoyji'i:® *) m 

U 4fg^cOTE^ffi?«SrjDi.T. 6 5°CX'5ftmW& 
o*;PA»?rc 1 @aaj Lfc«, x^y-yWfeRSrfr 

v\ mm* 7 o%x? y-^-csKMi, *£aa£&*io 

ju 1 «L/C. iOttfO ( 4// 1 ) Sr»»»B am 
H I T-vm U HCSal I TfflHfc L fc D N A»f Jt 
fc. mmm9<Dl ) TliU^BamH I - Sa 1 If» 
-fttJtpUC 1 ^— fc £\ ^ — yjV 

■ *>y hSrffifflLT»itgL^. <r^5--f y-i'a y£0E 

MM J M 1 0 9tt£JB«M0»U 3 7°C-Ct£S6L£. £45 

**S*fi£8»U 3 7X:"C— HHSfc'SigFiiUfc. Cl<D±§ 
fi3m 1 #-f>, h 7 - 3 2r-#^7°7X S HpUC (h 
7-3) fcfflffiLfc: (11) , ttffi^tlfcrty^S F 

mgfcsou i izmmtti. P uc (h7-3) cj?a 

FBHM (ffi?«<^K?tJ#-^-5 2 ) l^f-KS-f-l 
5 4«t^"c tcg#t £ixT V Z&Mffilza— H $ 

r s y sser ( mmmmmn 5 3 <dt s y 

2OT^$£Mc«ffl Lfc. «^f*coh 7 - ? V 

z . mtmomm^ 1 4 & i t* 1 5 tc 5* t£ . 

[0 14 9] 2) ^7fKl 1«||» 
±fB 1 ) -CDSSSix*: p U c ( h 7 - 3 ) £IMi*B 
amH I S a 1 I TMftU 2%iSSS^T^O-X^ 

^*fflvvt««8c«rr/jNBf>^ (#t»3 1 o b P ) ^?f«L 

fz. — Ztlk tWHZp U C ( h 7 - 3 ) SrMPSlf* 

b g 1 1 1 1 s a 1 1 xmtt. 1 . 0 %im&rtfa 
-x?)vm%vmx-±m* ms. o k b P > 



$ii^TSyKffiMSr3-H-ri>yyi-^Hffi^J (ffi 
$mcr)n&m^6 0 ) ZiZtsy'yX SFpUC ( h 7 - 
3) 2 £#fc (HI) . 

[0 150] S9SW903) fcHSHcLT. P UC (h 
7-3) 2 X\ 3>'fcT>'h*iiYA2 1ttS'»ft 

«*Lfc ( J M 1 o 9 tret *m) . «LOJBmEBa*£. 
4 0 0m 1 <7)2 XTYtM6£Ailfc2 >J >y 
7X3|;iIL. 3 7°CT"8B#r B 1. HHsISi: olg#L 
fc. f§&*lfct§*?g (OD 660n , = 2. 5) CO-^mZl 
201)7 h/K7)2 XTY^«6^AiUt2 0 0 U -y h;k^ 

*e*fS(=»L. $^>t. 3 7°ct-i 7B*p H i, m&wmm 
[o i 5 1 ] ^afe»7a. asmm (od 6 00 = s. 6) 

15%(v/v)Iit'pH3. OfcWSU 3 0 
4MW¥«. 2 0% ( w/v ) h U i)Atp H 

7. OtILfc. MiFJi (M«?Lfl: 0. 2/xm) fc«fc 

SIft580ge#)t. 20mM TESlfl(2 0 
mM h D^-tS^ ( p H 7 . 6). 150 mM i&fc 
th'JW, 1 OmMEDTA) T'5 'J 7 h/KDffti 
iSM (SDS-PAGEjppfftiSM^W^WtfOiR 
JK* { *«;2 0%) Srp^L, ^iOicoS. -fe^^-M 
if- (APVd-'J>tS) $-403156 (5 0M P a) 
$-U:T***l8»Lfc». 0. 4% hUh^X-lO 

o mmm) attt 5 omu h u.x-«kiwr0e ( p 

H7.6)fcJ:tJ i; '50mM hUX -«18S«RST«fe^ 
• a^lMMK-^-s <~ fc tc J: (SDS-PAG 
E»*f(c < fc|,a^yy^^<?)iftK* 1 *«?3 3%) 2. 5 

U -y h;l^^#fc 0 iW5 D -£&I,Z 5 'J -y h;Pc?) 1 0 

Mmm*mffi*m\iLtzmmz. 25% (w/v > *® 

4. 8m KDm^hyayma 5^(;8@mSDL 
fc„ <lcO>-b73-;Ht*TMS- 3 7°C, P H7. 6tc 
liffi^, 7. 5U >y h/V<752 0mM WK^?;t-^>7Ai3 
J;0 ; '2 6 4mg«M)7°>'y5-&LT. 3 6°CTffiiS 
Ufc. 1^IB»» 1 5 0mlCDTFA^?3sjDLTMJ£Sr 

ff± Lfc . - <osie« *®tv»(t Lx$m.2 7 2si% 

[0152] ^c0£fc^6 8 g S- 1 0 0 mM U VWrf V V 

v&Mffim ( p h 6 . o ) 2 u -y hMzmmt. 8 'J -y 

h;K0 1 0 MS*«M*5 it* 0 . 5 U «y -y;l/ 
^7°hx^y-;P^jDtT*^. 2 U >y Y)V<7M4*> 
3&mm (SP— fe7rD-XFF, 7T^7yTft 
W) »H*8M S*/2 0mM u y 

SthU>)A(pH6. 0}/10mM DTTf^vf 
f^, 0. 0 5M, 0. 1M, 0. 2M, 0. 3Mfcit* 
2. OMCO^C^-hy^A^tf^tB^ (8 MS*. 2 
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OmM>J>ifhU^Afc±^10mM DTT S P H 
6) -CIBiWKHLfc. BW^/f FiiO. 2M igft 

3Mk**J:'3eiBi. a^HStf^TaUR^EIJRL 
JUIKL. T-feh-HJ/K TFA£**i.efi»StJK2 

*^:ODS*5A(YMC-A°7?ODS, ^ 10 
cmX 5 0 cm. YMC^S) 
flffl: 2 0-6 0% rth-hy^/o. 1% T 
FA. 6 5* (HDK«ft«S) 
SEM: 2 6 0ml/* 
230 nm 

mz^ux . n***»6 2 o sat smmit 

l3&»^2 0fc*S*i4T5yW»(i:— StLfc. J2Lhtf> 
ck3fc:LT. 6 5 Omg^rfKl 1 Sr»fc. 
[0 15 3] 3) ^T^H12C0W» 

*vr* H l 2 *WW*fc»^)liaWKSffl<^ ^-pU 

PCR ( 1 ) 

MDNA pUCIS 
lOpmo T^^fV— 



C18M5I1 pUC18^^-£0jf^l/^f HE?f| 
(GenBank Accession No.L08752) <r>3L?V*+YW% 

1 7 70gSrctcS»LT. 0JRg»SMun I cotJMm 
Mlft5pUC18M^^m (04) . § 

6 (CH*? 6 9— 1 7 0<7)gt£aafc:®gt 

^SifctCj: 0. lac/nt-MlacUV57 
o* - * - £££ *» coTfc h * £ft&<oS*0#A 
ii. RT- PC Rffi (Douglas, H.et al. BioTechnique 
s, 8, 178 (1990)) ^MffltTfi 1 ^^^ (03) . 

[0154] 4tr5>fv^u, mT^E**-** 

5'- tccggctcgt atgttgtgtg caattgtgag c -3' (PI, 

5'- agcataaagt gtaaagcctg gg -3' ( P 2 N E?0^)IS 
*!l#^6 3) ; 

5'- attgttatcc gctcacaatt gcacacaaca ta -3* (P 

3 . ie^J«<7Die?IJ## 6 4) ; fe J: V 

5'- ttcacacagg aaacagctat gacc -3' (P4, IB?!l^O 

[0155] tlT^MfttPCRJUlLJt : 



P 1 
P2 



lOfgiHK Ex Taq PCRlfl 
dNTP«£« 
Ex Taq tfVXy— tf 
M^S/JcT^M^ 5 0// 1 i: Lfc. 
9 4 *CT' 1 4HB MS Lfcf£ . 9 4 *CT 3 0 



2, 
2. 



0. 



2 n g 
5^t 1 
5/; 1 
5^ 1 
4u 1 
5*© 



#\ 5 0 o CT30g\ 7 2*CT"2. 5tt<7)W£*r<< 7 )V 
PCR ( 2 ) 

MM p U C 1 8 

lOpmo 1 7 0 7^f V- 

lOpmo 77^7- 



[0 156] 



7 2trC74HB«»Ufc. 



lOfgiSJK Ex Taq PCRlfl 
dNTPlM 
Ex Taq *KU^5— if 

iSS^fr :±§BPCR (1) 

[0 15 7] PCR ( 1 ) fiitX (2) cOR)SS©j£, 

pcr ( i ) coKmmm 

PCR (2 ) c^JEM^ 

i ommm r^-vy^mmm 

(0. 1M h'JX-^«i(pH8 



2ng 

P3 2. 5 1 

P4 2. 5jul 

5ju 1 
4ju 1 
0. 5#{£ 



1/z 1 
1/x 1 



0) 
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lOmM E DTA, 1M ifrffc-M-U^A) 



5/z 1 



U^Rfr : 9 4 °CT* 3 iHHSlgR U 5 0 °CT 2 ^fHffiffi £#tf L - 

[0158] &wc\ safc«9coi ) mmco^mx\ r 

fJM10 9^ff»L, 2 0 0^g^yrnb° 
/P^^^htf^y^K (£TF r I PTGj t^d ) 
fejfctf 8 0 OjwgcT) 5 -/n^-4-^nn-3->( y 
FU;^-/s-D-^^ htr^y^H (ElT r X-ga 
1 j fc^<3> fr#tfL-^nx«^SWI(cM[Oi23f. 3 
7 fl CC*§*Lfc. ffi^L^#feOnn--Sr#gtL. 5 
O^g/m l cor^fcr^UvS-^tfL-^n^SMfiT— 

FCMun I|giSSRe^#ft^S^S*^i:. 
X5 K*S(||SS*Mu n I TiftffclU 1 %T^n-X^ 
L&fe*. 2 . 8 k b p cOffigfcAy H3& 1 
1 *S»ufc Z t XMUZiifz o ttz, 36Jl*#ALfc« 

S K£flH**r£»WE»flc# I PTG^WX-ga 1 

«M PUC18M 

lOpmo T^^f V— P2 1 

10pmol/jul 7°7^(V- P22 



[0159]*fc, pUC18M^^iItL 
1 acUV5m-M: 

5'- tttatgcttc cggctcgtat aatgtgtgca at -3' (P2 
1 . 9ffim<Q6&m^r6 6) ; 

5'- gtgtaaagcc tggggtgcct aa -3' ( P 2 2 . S^liO 
aa?J##6 7) ; 

5'- tccgctcaca attgcacaca ttatacgagc eg -3' (P2 
3 . ffi^C0ie?(## 6 8} ; 43 itX 
5'- taacaatttc acacaggaaa cag -3' (P24, SS^tt 

*£«U TE<0^TPCRfcSBtLfc : PCR 
(3) 



loeawe e.x T aq pcrih 

dNTPSA* 

Ex Taq sKl/,*9~*r 

: 9 4 3 #mMR LfcflL 9 4 °CT* 3 0 
£K 5 5°C*C3 0&\ 7 2 < CT3^aa*^>f ^;P*3 
PCR (4 ) 
RJE^l* : 
US p U C 1 8 M 
lOpmo 77^7- 
lOpmol/jul 7 a 7-fV- 



1 0 n g 
2. 5/i 1 
2. 5^1 
5u 1 
4// 1 
. 2 5i 



[0 160] 



7 2X371 0 4Hffl«fiLfc. 



P 2 3 
P24 



10f§mS Ex Taq PCRlfl 

dNTPlM 

Ex Taq ^U^^— *f 

«asse*-c^** 5 o^ 1 1 ut. 

iB**#: JJBPCR (3) tut. 
[0 16 1]#PCRf^cOS«»^. ^y/OAV- 

e*2 o>u i ^mmtx. w#*TEtf , 5*frT p r=.-y 



1 0 n g 
2. 5// 1 
2.5^1 
5jw 1 
4ju 1 
. 2 5#ffl 



i ommmcoT~-v >?wmm 
pcr (3) coKmmm 

PCR (4 ) ^RiB*» 

& 5 0 jot 1 t Ltz . 
9 4 °CC 3 ^HiO^ U 5 0 °CC 2 I$l3ft£& 



5^ 1 
1/i 1 
1 1 



!iB ( 2 5°C) fcJ^aiLfeo 
[0162] Jfcvvc. »M*J9<D 1 ) fSM^#S;T\ T 

UMl 0 9t*Sr.JS»telftU 2 00/igCOIPTGfe 
ctt^8 0 0jLcgcOX-ga I £*t*L-yo;Mee©fft 
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tXX- g a 1 Sr^tPL-yoX^^ttiTWfe^o- 
1 acUV57o^Hl ZES^atgtT^SCi: 

IS?iJ##7 0) 

[0 16 3] iJ^T\ JJE1 ) ^6*lfch7--3*. 
pUC 1 8M5^?^— CO l acUV57°PW^ 

3 f *S»»3Hy (atg) ^>Btt(c3Siirr*fcft 

5'- ggtatcatcg cagcatacca gaa -3' (P10 K IS? f J 
*0>E0»^7 1 ) ; 

5'- ttaacccatc agggtgaaac eg -3' (P102, WM3k 
PGR ( 5 ) 

Kmmmf% : 

MDNA P UC (h7-3) 
10pmol/jul 
10pmol///l 7?>f7- 



1 Of^St Ex Taq PCRlfS 
dNTPgM 
Ex Taq sKlM^—fef 
afflHMcWk** 5 0// 1 Lfc. 
u^R^ :94W3 flffittnJ* LfcflL 9 4 °CT* 3 0 
»\ 5 51CT3 0», 7 2X:r3*saaJBW->f 
PCR ( 6 ) 

MDNA pUC (h7-3) 200ng 
10pmol/jul 75>f7- PI 03 2. 5 ju 1 
lOpmol/iul 7°7^fV- PI 04 2. 5jul 
lOfimK Ex Taq PCRIH 5 jjl 1 

dNTPl^S 4jul 
Ex Taq tf 1. 2 5#fi 

aSa3R«*T^»S" 5 0// 1 k Lfc. 
iftft*tt : JJBP C R ( 5 ) tzH to [0165] 
PCR (7) 

SIDNAM PUC18M5 lOng 
10pmol/jul PI 05 2- 5jlc1 

lOpmol/jul 7*9 -fV— PI 06 2. 5//1 
lOfgjftK Ex Taq PCRIfl 5 ju i 

dNTPfi^J 4ul 
Ex Taq #V*7~ tf 1. 2 5#fi 

i&ftftfr : JJBP C R ( 5 ) fcH to [0166] 
PCR (8) 

ilDNAIl PUC18M5 
10pmol/jul V- PI 07 



5'- gataacaatt tcacacagga aacagctatg ggtatcatcg ca 
gcatacca gaa -3' ( P 1 0 3 s Effl&P&ft&H 

3) ; 

5'- agaggatccc egggtacega gctcgaattc ttaacccatc ag 
ggtgaaac eg -3' ( P 1 0 4 . ffiM*OffiJ(#^ 7 

4) ; 

5'- gaattcgagc tcggtacccg gg -3' ( P 1 0 5 s iS?'M 

5'- catagctgtt tcctgtgtga aa -3' ( P 1 0 6 . SS?'JH 
WJ#f7 6) ; 

5'- agagtcgacc tgcaggcatg ca -3' ( P 1 0 7 „ 
OE5U##7 7) ; fcckt* 

5'- cgctcacaat tgcacacatt at -3' (P108, SB?'J^ 
^i?flS^7 8) 

*£«U TE^ffTP C R £HM : 



2 0 0 n g 
P 1 0 1 2 . 5 1 
P 1 02 2. 5ul 

5 JUL 1 

4 1 
1 . 2 5^fi 

omBKlM tfzfk, 7 2 'CX* 1 0 iHBftift Lfc . 
[0 164] 



1 0 n g 

. 5>Lt 1 



(£8) J00-327699 (P2 0 0 0-1)9 9 



10pmol//il 77^?- PI 08 2. 5.ul 

lOfSiftK Ex Taq PCRffS 5 /x 1 

Ex Taq 4fJ^5— 1. 2 5$ffi 
^fcX^&Z 5 0/x 1 £: 



i&Jfefctt : .LISP CR(5)feHt. 

[oi67]#pc R«<osjeafc:ov>r >f vtuks 
1 (vmmrnmfcizmM ttz . 5 ^ 1 * t o x 2 

D N AlffrCfiSt S A'y F3i#«^^« 9 ffi L , 3 
f§^<?)T E ttflfift ZinlZ . 6 5 °CT" 5 L T ^ 



£ 7 0%x? y-/PTi5frf^ ■?■ tl^itMMMISfc 1 0 



pcr (5) ~ (8) <r>&Kmm 
i o mmm r--u> vmmm 
mwrn^fcx^Az ioom it 

fiK^fr : 9 4 °CX' 3 ^TalSDS* L T . 5 0 < CT 2 B#^ffi 

S&« iS(2 5'C) t;^a]t^ 0 
[0168] 'A^X\ 9mM9(7) 1 ) teg^^arc. T 
y^tmKmmi Ou l ^iv^ayt'fyh* 
IfJMl 0 9«S:ffMlE^L, 2 OO^gOI PTG 
fcJ:J/8 0 0/ig<0X-ga 1 Sr-t-tfL-7'n^*^±§ 

ffifcM o mf\ 3 7 °c-etg* Lfc . tarn ttz a-fe^ 3 a 
* Ywakw^h c\b\ l zx ] o mmztitz . va±.cox 5 \z 

IX, 7"7XSF P UCM5-h73r#^. 
[0 16 9] mz, ;» P UCM5-h7 3^Wif 
MunliSiVSal I T«U 1gMfi.TJfri-Xir 

^V^^Mifr^X . YlVS. 0 Z<n>hWK (ft360b 
P) SrJtfrtiJLfc. — ST. itLt{±giJ(=pUCM5-h7 
3 £IHRBSI*E c o R I fcit/S a 1 I TfW-ffcU ffiM 

fr{»2. 9kb P ) fcJfcfflUI:. -in^-^WffrS- 
DNA7^7-"-y3ydf7 hSrfflV>Tii«S-r-g.di:(c:J: 
0. 77^SFpUCM5-2h735:fit (06) . 
[0 17 0] mW>Z. l It0pUCM5-2h7 3OMu 
n I — S a 1 I mit'mfr (*tJ7 0 0 b p ) £VE c 
o R I - S a 1 I M-fbWfr (*t>3 . 3 k b P ) £jgj|S 
"TSClfctJ: 1 ?, 77XS HpUCM5-4h732r# 
T. ?^,tpUCM5-2h73<7)Mu nl-Sal I 
M^Mfffr (*i?6 90bp) fc s P UCM5-4h73 
OEcoRI-Sal I jfffcttffi- (193 . 9 k b p ) 
Z.klz£*) „ 77XSF P UCM5-6h7 
3Sr^fc (06 ) . ;« P UCM5-6h73 (IB^M 

<«?iJ#-9-7 9 ) (i. ^t°-<o C y #V-A«f^H« 

+ h7-3] kU5WpUC 1 8M5i*<7)l ac 
UV57Dt-^-«3' *ffliJc7)M^3 K ^jtftfcV * 



&lu 1 
1 0u 1 



iz£MZ-£hz\ttfX-%h. 

[0 1 7 1 ] §dSlfll9<93) tH«^LT. 5ng60 P 
UCM5-6h7 3T\ 3Xtf Vb*MlYA2 1« 

zwmm&ttz ( jm 1 0 9*rci>"sng) . zco&mz 

iftttft. 1 0 0/ig/m 1 cor>-b'^y>-*^-tf2XT 
Y^fflfi 10 0ml IzMW L, 37 °CT' 1 4 IftSHgi: 0 ig 
*£frojfc. ig#HTfI<7)^#ffi4 5m 1 ft fc <0 . 6 0 
00Xg, 4°C, 2 0^O*£v^£tf&oTtfe«L 
JtWfc&HURU 4 . 5ml COTE SffKfttdBSS&s 
jH^ife**: if-Tli*ft5S^ Lfc. £ CO i> CD* 1 
3 0 0 0 x g „ 4CT20 7>ra^'C^lB L-T£fci§SrHJJR 
I . SttTE SJWISrCcoafe^^ 3 HSU 0 31 u^a, 
4. 5m 1<7)0. 7 5% N-9^y;Hr^3^>1f?S 
T4 0, S4.fcSSe*-C2ia«fe»Lfc (»t^|^feff : 
25000Xg, 4*C. 2 0*B) . %L>tltzmkZ 
4. 5ml<50 6M ^T-v^JgtSSjBL. 3 1'CT 

Wtk.oLttwh^smtt.Lti. imrsm. 2 500 ox 
g. 4'cx'2o^mm^mLx±m^m«RL. 17+ 

[0172] JifBcOfflflSSM 1 m 1 fcO^T , Tie^^ 

: TSK-^G-3 0 0 0SW xl (<t>7 . 8x 
3 0 0mra, «y-(S)tl) J8Fj« : 0 . 1% T 
FA£#t?30% r-feh-bU/P 

0. 5ml/» 
IftiiJSW*: 28 0nm 

«J#BSa2 0. 2*#5£«t-^ft0lRL. ^^fcTIE 
<50*fr"Cj*ffiH PLC -o tz : 
7>7A:ODS*7A (TSK-^ODS-l 2 0 
T) 

»1WH: 3 6-4 3%7-teh-Fy^/O. 1% TF 
A, 3 5* (BBiftK&JE) 
SiS: 2ml/* 
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m&WLM : 220 nm 

U.nmmi3- 4#fti£<7)tr-;?£#|XU N«10 

nm^ri 5<z>r$y»#§-i~i o^^srsyB? 

mm. ^Tf- F 1 2C0tm±.W-ft : ¥-S.b Zcot:—? lz± 

•c, tg*?si oom i htz^memsco^y^-vi 2£ 

[0173] 1 "CfHRSiifcp 

UC (h6-l) , pUC (h7-l) StlipUC 
(h7-3) £, SUKP*BamH Ifc it^Sa 1 IT 

?mu ^-ixfeco/jNiiffr {^K^Kmi 7 o b P . *<j3 

0 0 bpifcli|)3 1 0 b p ) ZTtfu-X^lvmMM 
MT'mWkLtz, -^p--^X?y- P BR3 2 2 
SrfTOIfSBamH IiJi^Sa 1 IT'ffi-ffcU *<Z>* 
Brfr (*M . lkbp) *T#n-.xy/MI5ttfc»-Cf» 

P BR(h6-l),pBR(h7-l) ^fctipBR 
(h7-3) Jaytfyf-^ilJMl 0 9**fc#A 
LT#^^je©!R^^l»«E. co 1 i P BR (h 
6-1) SANK 70199, E. coli P B 
R(h7-1) SANK 7 0 2 9 9fcJ:t/E. co 
li pBR(h7-3) SANK 70399l±, 
TJjU 0^(1998)^2^9 Bmrn3P8StBK±# 
latSfBW^BftaiESn, *h/Wl3HH»F E RM 
BP — 6642, FERM B P — 6 6 4 3&£lZP 
ERM 

[0174] [Hlfcffl 1 2 ] x*cim*mTMMx.v 
F-7°i§tt 

17bM 1 2 <0^^B»fitKTiWIBx b F -rjStt* «T 

5 0ml <7)*fWJfll5rSffit^. *ft'JfllSr^^i? 
^fiSII (Hanks' Balanced Salt Solution, HB 

s s ) •c*RLfctfc. 7 -f 3-/1- ■ tikSM't-mtc 

£ > )'&fflM.£tf$M (Peripheral Blood Mononuclear Cel 
Is, JJlT rpBMCj ) £#HU fgiffi ( 5%<0 

b hABMlfllMSr^-tJ'RPM 1 1 640) tdgigLft. 
[0175] 9 6^0«TI^- h(C 1 r*x/P&Jt "? 4 

S* J 1 Xig/m 1 fc&S i5t^rf H 1 , 2, 3, 7 
4fcli8£\ &SUii&&m£#*l 0 0 nMt^rS Xo 
(^r^-F4, 5, 6, 1 1 4£(3:1 2£, ftSV^ift 
mmmtf 5 0nMi:^|>i3 fcr^Tf- F 9S«il 0* 

mutfz* mtiftmt lt, fflk^r^-FSrsn^&^gf 

SrMSLfc. 2 0 0 ^ 1 C0^tf&4»-C3 7*C, 5% 

mM#xTT7 2mwimmL£i> zcom, o. 5^ci 



y * -T'llCl OCl^ftft Fl> -5-«7 A-ffcf- S 

rStt r^gj £L£„ c:ott*^«ltc^-f. 
[0 176] 



^y^Fl 

^7"5 1 F4 
^^F5 

^?^F8 

"*7^F10 
1 

F 1 2 



[0177] £Stffl lMll •CWKSfufc^r?- Fli 

[%ftP! 1 3 ] asset 

Tllxf 1 — r^Tf- F SrjSiS i £ J; 9 , jSSS 
-erf- FcOTiBMBxt F-7^Stt*tffl«W^r«rt3S* 

[0178] t-r. ttmthxmm~?&. mmatix^ 

^V#i^)T«|xK F-rA^&STfBcO^^-F : 
Gly-I le-I le-Ala-Ala-Tyr-Gln-Asn-Pro-Ala-Ser-Trp 

(^r-^F 13, TfflflaxfF-r r A j KffiS. 
*C01EM##16) ; 

Gl n-Phe-Al a-Lys-Leu-Thr-Gly-Phe-Thr-Leu-Met-Gly 
(^.T-?-F14, TfflJgxbF-:?" TBj (cffiS, Wffl 
*£>E*I##1 7) ; 

Phe-Ala-Ser-Lys-Asn-Phe-His-Leu-Gln-Lys-Asn-Thr 
(^.Tf-F 1 5, T«Ueh-7 r c j CffiS, BB^'J 
a<50lE^J#-^18) ; 

Lys-Leu-Thr-Ser-Gly-Lys-I le-Al a-Ser-Cys-Leu-Asn 

(^r-fF 16, TiffiffiSXt-F-T r D j fcffiS, HE^'J 
*«ffi?'J#-f 19); 

Ser-Met-Lys- Va 1 -Thr-Va 1 -Ala-Phe-Asn-G 1 n-Phe-G 1 y-Pr 

o (^.Tf-Fl 7, TfIxff-7' r Ej iznm. E 

W&<OWffltt2 0 ) ; 

Met-Lys-Va 1 -Thr-Val - Al a-Phe-Asn-Gl n-Phe-Gl y ( 
•f-Kl 8, T«xb°F-T r E ' j tcfflS, E5!I«<?D 
ffi?tf#-f-2 1 ) ; 

Ty r-G 1 y-Leu- Va 1 -H i s- Va 1 - A 1 a- Asn-Asn-Asn-Ty r- Asp-Pr 
o (^r^F 1 9 , TlffiXtf) — 7° r F j CffiS, S 

-.axis 

Ser-G 1 y-Lys-Tyr-G lu-Gl y-G ly-Asn-1 1 e-Tyr-Thr-Lys-Ly 
s-Glu-Ala-Phe-Asn-Val-Glu (^7f K2 0, TifflJJ&X 
bF-r r Gj tfflS, ffi5'McOlH? ; «^-2 3) 
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sr. mtm i late t mmco^mv^ l k. . 

[0179] — j5\ X4r^aS^t*^-«*6*6 5 0 
m 1 O^MJflLSr^Kt. HBSSt#RL^ 7^ 
—JV ■ ^y^fttJtt^ti 0 PBMC^It, tgflji 

( 5%£0b hABMJlL»^#t?RPM I 1 6 4 0 ) fcSS 

2. 3. 4.5.6.11. 4fc(il 2 1 
OpMMI 0 0 nMfc5£4i3fc*»US. 
9t5l^T^H 1 OfcovrcJi. 

94fc«l 0^«»atK*«5pMJ!;M5 0nMh£r& j; 

3. 15. 16. 17. 1 9fc±tf2 0<O#*a*«»iS 
«1 OpMJgl 0 0nMfc£4±3tei^UfcS* 1 
^ifcO^rfHlSs 15. 16. 18. 19*3 
&V2 0<D&X&MfflU&l OpMMI OOnMi:^ 

4. 15. 16. 17. 1 9 fc<ktf 2 0 

SI OpMMI OOnMk^iidfcjfiJnLfcSs £ 
£>fcr. l^x;l/J)^^7f 8. 14. 16. 1 
7. 1 9&J:tX2 O^^MMl OpMK 1 0 
OnMfc3r&J:3 Itzmtu LfcS*R Wi . ZcoXolz^k 
fff&3£ LfcWB* 2 0 0 1 CDt§iffi*T* 3 7 °C . 5 
!^Tt7 2^tUc, 0. SjuCico 

^MSMSgLfco *LT. ^T^Kl 4?t{±^r^H9 

aaniPCov^n. <r fife t T«xb°b^7^(f^ 
^ilfc^S^r^Hi 3. 15. 16. 17. lgfei 

(07) . ^f-K2 4fcli^r^H3jR9lffl¥Koi^T 



i±. |il«^rf 15. 16. 18. 19&J: 

1X2 OfOfemmk T«|^tr b-rffitt*Jt«Lfc 
(H8) . ^r^-H4 4^li^r^Ki OittraPteo^ 
Tte. l^t^T^Kl 3. 14. 15. 16. 17. 

1 9&£V2o<nM^mmwtTmm^h~yim$: 

JfcBRLJt (119) . 4^7°^ 5. ^r^F6. 17 

f Hiu ifcii^rf-Fi 2*inwt'ov^(4. R«t 

C^rf K7, 8. 14. 16. 17. 19fciV2 0 
c7)S^#l¥tT$Bfiaxb 0 b-ri£tt&i:t^L7t (HI 
0. 01 1 ) o fc«fL^Vf*H9t5j:V<^Hl 0^ 

T^20"f-^4*lTV^Sif:*«E^Sft:A. SllgfO 

[0180] ^cotes. «jDLfc#TM»xeh-rfc 

[0 181] [HMM14] T«Xb°h~r^r^ 
^ ! ¥?H»TWpyyC r y j 1 4fcJ±C r y j 2<7)Mil 

mzm^tz^wsmmMi 1 A^n^h u 

K 7 *J i X/17^ H 8 £DT»gx b° h -7 0 ffiS^H5SM 
1 2fciB«<0*ifefc«oTtlW U fig«g»£:£«> 

SSJKfga (Positivity Index) t(±. ^TffiJE 
*J3W^fc»ffi^**t>t»«T. WO 9 4/0 1 5 
6 0^#^ia«K$iiTV^ o T%Tffl)B*l«tJHft{±S 

£82fcjjr$\ 
[0 182] 
[fS2] 





s<7*F8 


5. 
4. 


52 
62 


57% 
54% 


3 15 
24 7 



[0 183] Z<7)£olZ^ s<y°i- K 7 & iX/^T-f- K 8 
*ffl-C* Sit ^3 iXTt . 

[0 184] mm 

imii tm^mzx k> 

7*f-H**»JtK0. 0 1.0. Uitinrag/ral 



[0 18 5] [«ffPJ2] ^n./T?ffJ 
*Sgf"J 1M11 SBtt<0*ffit i Dfffc^rf- KOI. 
it*^0. lmg/mll:. M/AD-^(M/A 

v) (c^^iotc. tti&iM&JUzmfL. mm*® 
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[0186] [»tt«a»] ^20 a sco^iyx 
t i *> an 4 tanaes-^ s . mmfm. ^tico 

S^gmciott, LD5 0^KrfKtLt) 2 
0 0mg/kg7W«ciaJttl>^ <r<?xri:J±. * 

[0 187] 



Mi±. &mmzLxx K>mm:x*?rtmmB^zttLx 

[0 188] 

:e listing 



<;110>; Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo 
Sankyo Company, Limited 



<;120>; Peptides and The Uses Thereof 



<;130>; P00-0129 



<;150>; JP99/68316 
<;151>; 1999-3-15 



<;160>; 80 



<;170>; Patentln Ver. 2.0 

<;210>; 1 

<;211>; 81 

<;212>; PRT 

<;213>; Artificial Sequence 



<;220>; 

<;223>; Description of Artificial Sequence: Designed 

peptide which consists of T cell epitopes derived 
from ceder pollen allergens 



<;400>; 1 

Gly lie He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Ser Met Lys Val 
15 10 15 

Thr Val Ala Phe Asn Gin Phe Gly Pro Phe Ala Ser Lys Asn Phe His 
20 25 30 

Leu Gin Lys Asn Thr Lys Leu Thr Ser Gly Lys He Ala Ser Cys Leu 
35 40 45 



Asn Ser Gly Lys Tyr Glu Gly Gly Asn lie Tyr Thr Lys Lys Glu Ala 
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50 55 60 

Phe Asn Val Glu Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp 
65 70 75 80 

Pro 

<;210>; 2 
<;211>; 79 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed 

peptide which consists of T cell epitopes derived 
from ceder pollen allergens 

<;400>; 2 

Gly lie He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Met Lys Val Thr 
15 10 15 

Val Ala Phe Asn Gin Phe Gly Phe Ala Ser Lys Asn Phe His Leu Gin 
20 25 30 

Lys Asn Thr Lys Leu Thr Ser Gly Lys He Ala Ser Cys Leu Asn Tyr 
35 40 45 

Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro Ser Gly Lys Tyr 
50 55 60 

Glu Gly Gly Asn lie Tyr Thr Lys Lys Glu Ala Phe Asn Val Glu 
65 70 75 

<;210>; 3 
<;211>; 79 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed 

peptide which consists of T cell epitopes derived 
from ceder pollen allergens 

<;400>; 3 

Gly He He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Met Lys Val Thr 
15 10 15 



Val Ala Phe Asn Gin Phe Gly Phe Ala Ser Lys Asn Phe His Leu Gin 
20 25 30 
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Lys Asn Thr Lys Leu Thr Ser Gly Lys lie Ala Ser Cys Leu Asn Ser 
35 40 45 

Gly Lys Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys Glu Ala Phe Asn 
50 55 60 

Val Glu Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro 
65 70 75 

<;210>; 4 
<;211>; 93 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed 

peptide which consists of T cell epitopes derived 
from ceder pollen allergens 

<;400>; 4 

Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu Met Gly Gly He lie Ala 
15 10 15 

Ala Tyr Gin Asn Pro Ala Ser Trp Ser Met Lys Val Thr Val Ala Phe 
20 25 30 

Asn Gin Phe Gly Pro Phe Ala Ser Lys Asn Phe His Leu Gin Lys Asn 
35 40 45 

Thr Lys Leu Thr Ser Gly Lys He Ala Ser Cys Leu Asn Tyr Gly Leu 
50 55 60 

Val His Val Ala Asn Asn Asn Tyr Asp Pro Ser Gly Lys Tyr Glu Gly 
65 70 75 80 

Gly Asn He Tyr Thr Lys Lys Glu Ala Phe Asn Val Glu 
85 90 

<;210>; 5 
<;211>; 95 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed 

peptide which consists of T cell epitopes derived 
from ceder pollen allergens 

<;400>; 5 

Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu Met Gly Gly He He Ala 



(8 4) )00-327699 (P2 0 0 0-57: 9 9 

15 10 15 

Ala Tyr Gin Asn Pro Ala Ser Trp Lys Ser Met Lys Val Thr Val Ala 
20 25 30 

Phe Asn Gin Phe Gly Pro Asp lie Phe Ala Ser Lys Asn Phe His Leu 
35 40 45 

Gin Lys Asn Lys Leu Thr Ser Gly Lys lie Ala Ser Cys Leu Asn Tyr 
50 55 60 

Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro Ser Gly Lys Tyr 
65 70 75 80 

Glu Gly Gly Asn He Tyr Thr Lys Lys Glu Ala Phe Asn Val Glu 
85 90 95 

<;210>; 6 
<;211>; 99 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed 
peptide which comprises T cell epitopes derived 
from ceder pollen allergens 

<;400>; 6 

Gly Asp Pro Arg Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu Met Gly 
15 10 15 

Gly He He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Lys Ser Met Lys 
20 25 30 

Val Thr Val Ala Phe Asn Gin Phe Gly Pro Asp lie Phe Ala Ser Lys 
35 40 45 

Asn Phe His Leu Gin Lys Asn Lys Leu Thr Ser Gly Lys He Ala Ser 
50 55 60 

Cys Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro 
65 70 75 80 

Ser Gly Lys Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys Glu Ala Phe 
85 90 95 

Asn Val Glu 



<;210>; 7 
<;211>; 13 
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<;212>; PRT 

<;213>; Cryptomeria japonica 
<;400>; 7 

Gly lie lie Ala Ala Tyr Gin Asn Pro Ala Ser Trp Lys 
1 5 10 

<;210>; 8 
<;211>; 13 
<;212>; PRT 

<;213>; Cryptomeria japonica 
<;400>; 8 

Asp He Phe Ala Ser Lys Asn Phe His Leu Gin Lys Asn 
1 5 10 

<;210>; 9 
<;211>; 558 
<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 
<;221>; CDS 
<;222>; (1)..(558) 

<;220>; 

<;221>; mat#peptide 
<;222>; (4).. (558) 

<;220>; 

<;223>; Description of Artificial Sequence: Designed 
sequence encoding a polypeptide which comprises 
T cell epitopes derived from ceder pollen allergens 

<;400>; 9 

atg acc atg att acg aat teg age teg gta ccc ggg gat ccg cgt ggt 48 

Met Thr Met He Thr Asn Ser Ser Ser Val Pro Gly Asp Pro Arg Gly 

-11 5 10 15 

ate ate gca gca tac cag aac ccg gca tct tgg tct atg aaa gtt acc 96 
lie He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Ser Met Lys Val Thr 
20 25 30 

gtt get ttc aac cag ttc ggt ccg ttc gca tct aaa aac ttc cat ctg 144 
Val Ala Phe Asn Gin Phe Gly Pro Phe Ala Ser Lys Asn Phe His Leu 
35 40 45 

cag aaa aac acc aaa ctg acc tct ggt aaa ate gca tct tgc ctg aac 192 
Gin Lys Asn Thr Lys Leu Thr Ser Gly Lys He Ala Ser Cys Leu Asn 
50 55 60 
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tac ggt ctg gtt cat gtt gca aac aac aac tac gac ccg tct ggt aaa 240 
Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro Ser Gly Lys 
65 70 75 

tac gaa ggt ggt aac ate tac acc aaa aaa gaa gca ttc aat gtt gaa 288 
Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys Glu Ala Phe Asn Val Glu 
80 85 90 95 

cgt gca gat ccg cgt ggt ate ate gca gca tac cag aac ccg gca tct 336 
Arg Ala Asp Pro Arg Gly lie He Ala Ala Tyr Gin Asn Pro Ala Ser 
100 105 110 

tgg tct atg aaa gtt acc gtt get ttc aac cag ttc ggt ccg ttc gca 384 
Trp Ser Met Lys Val Thr Val Ala Phe Asn Gin Phe Gly Pro Phe Ala 
115 120 125 

tct aaa aac ttc cat ctg cag aaa aac acc aaa ctg acc tct ggt aaa 432 
Ser Lys Asn Phe His Leu Gin Lys Asn Thr Lys Leu Thr Ser Gly Lys 
130 135 140 

ate gca tct tgc ctg aac tac ggt ctg gtt cat gtt gca aac aac aac 480 
lie Ala Ser Cys Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn 
145 150 155 

tac gac ccg tct ggt aaa tac gaa ggt ggt aac ate tac acc aaa aaa 528 
Tyr Asp Pro Ser Gly Lys Tyr Glu Gly Gly Asn lie Tyr Thr Lys Lys 
160 165 170 175 

gaa gca ttc aat gtt gaa cgt gca gat ctg 558 
Glu Ala Phe Asn Val Glu Arg Ala Asp Leu 
180 185 

<;210>; 10 
<;211>; 186 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed 
peptide which comprises T cell epitopes derived 
from ceder pollen allergens 

<;400>; 10 

Met Thr Met He Thr Asn Ser Ser Ser Val Pro Gly Asp Pro Arg Gly 
-11 5 10 15 

lie He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Ser Met Lys Val Thr 
20 25 30 



Val Ala Phe Asn Gin Phe Gly Pro Phe Ala Ser Lys Asn Phe His Leu 
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35 



40 



45 



Gin Lys Asn Thr Lys Leu Thr Ser Gly Lys He Ala Ser Cys Leu Asn 
50 55 60 

Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro Ser Gly Lys 
65 70 75 

Tyr Glu Gly Gly Asn lie Tyr Thr Lys Lys Glu Ala Phe Asn Val Glu 
80 85 90 95 

Arg Ala Asp Pro Arg Gly He He Ala Ala Tyr Gin Asn Pro Ala Ser 
100 105 110 

Trp Ser Met Lys Val Thr Val Ala Phe Asn Gin Phe Gly Pro Phe Ala 
115 120 125 

Ser Lys Asn Phe His Leu Gin Lys Asn Thr Lys Leu Thr Ser Gly Lys 
130 135 140 

He Ala Ser Cys Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn 
145 150 155 

Tyr Asp Pro Ser Gly Lys Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys 
160 165 170 175 

Glu Ala Phe Asn Val Glu Arg Ala Asp Leu 
180 185 

<;210>; 11 
<;211>; 630 
<;212>; DNA 

<;213>; Artificial Sequence 



<;220> 
<;221> 
<;222> 



CDS 

(1) . . (630) 



<;220>; 

<;221>; mat#peptide 
<;222>; (4) . . (630) 

<;220>; 

<;223>; Description of Artificial Sequence: Designed 
sequence encoding a polypeptide which comprises 
T cell epitopes derived from ceder pollen allergens 



<;400>; 11 

atg acc atg att acg aat teg age teg gta ccc ggg gat ccg cgt ggt 48 
Met Thr Met He Thr Asn Ser Ser Ser Val Pro Gly Asp Pro Arg Gly 
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-11 5 10 15 

ate ate gca gca tac cag aac ccg gca tct tgg tct atg aaa gtt acc 96 
He lie Ala Ala Tyr Gin Asn Pro Ala Ser Trp Ser Met Lys Val Thr 
20 25 30 

gtt get ttc aac cag ttc ggt ccg ttc gca tct aaa aac ttc cat ctg 144 
Val Ala Phe Asn Gin Phe Gly Pro Phe Ala Ser Lys Asn Phe His Leu 
35 40 45 

cag aaa aac acc aaa ctg acc tct ggt aaa ate gca tct tgc ctg aac 192 
Gin Lys Asn Thr Lys Leu Thr Ser Gly Lys He Ala Ser Cys Leu Asn 
50 55 60 

tac ggt ctg gtt cat gtt gca aac aac aac tac gac ccg tct ggt aaa 240 
Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro Ser Gly Lys 
65 70 75 

tac gaa ggt ggt aac ate tac acc aaa aaa gaa gca ttc aac gtt gaa 288 
Tyr Glu Gly Gly Asn lie Tyr Thr Lys Lys Glu Ala Phe Asn Val Glu 
80 85 90 95 

cag ttc get aaa ctg acc ggt ttc acc ctg atg ggt cgt gca gat ccg 336 
Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu Met Gly Arg Ala Asp Pro 
100 105 110 

cgt ggt ate ate gca gca tac cag aac ccg gca tct tgg tct atg aaa 384 
Arg Gly He He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Ser Met Lys 
115 120 125 

gtt acc gtt get ttc aac cag ttc ggt ccg ttc gca tct aaa aac ttc 432 
Val Thr Val Ala Phe Asn Gin Phe Gly Pro Phe Ala Ser Lys Asn Phe 
130 135 140 

cat ctg cag aaa aac acc aaa ctg acc tct ggt aaa ate gca tct tgc 480 
His Leu Gin Lys Asn Thr Lys Leu Thr Ser Gly Lys He Ala Ser Cys 
145 150 155 

ctg aac tac ggt ctg gtt cat gtt gca aac aac aac tac gac ccg tct 528 
Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro Ser 
160 165 170 175 

ggt aaa tac gaa ggt ggt aac ate tac acc aaa aaa gaa gca ttc aac 576 
Gly Lys Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys Glu Ala Phe Asn 
180 185 190 



gtt gaa cag ttc get aaa ctg acc ggt ttc acc ctg atg ggt cgt gca 
Val Glu Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu Met Gly Arg Ala 
195 200 205 



624 
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gat ctg 630 
Asp Leu 

<;210>; 12 
<;211>; 210 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed 
peptide which comprises T cell epitopes derived 
from ceder pollen allergens 

<;400>; 12 

Met Thr Met lie Thr Asn Ser Ser Ser Val Pro Gly Asp Pro Arg Gly 
-11 5 10 15 

He He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Ser Met Lys Val Thr 
20 25 30 

Val Ala Phe Asn Gin Phe Gly Pro Phe Ala Ser Lys Asn Phe His Leu 
35 40 45 

Gin Lys Asn Thr Lys Leu Thr Ser Gly Lys He Ala Ser Cys Leu Asn 
50 55 60 

Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro Ser Gly Lys 
65 70 75 

Tyr Glu Gly Gly Asn lie Tyr Thr Lys Lys Glu Ala Phe Asn Val Glu 
80 85 90 95 

Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu Met Gly Arg Ala Asp Pro 
100 105 110 

Arg Gly He He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Ser Met Lys 
115 120 125 

Val Thr Val Ala Phe Asn Gin Phe Gly Pro Phe Ala Ser Lys Asn Phe 
130 135 140 

His Leu Gin Lys Asn Thr Lys Leu Thr Ser Gly Lys He Ala Ser Cys 
145 150 155 

Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro Ser 
160 165 170 175 



Gly Lys Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys Glu Ala Phe Asn 
180 185 190 
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Vai Glu Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu Met Gly Arg Ala 
195 200 205 

Asp Leu 

<;210>; 13 
<;211>; 96 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed 
sequence of a polypeptide which comprises T cell 
epitopes derived from ceder pollen allergens 

<;400>; 13 

Gly He He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Lys Ser Met Lys 
15 10 15 

Val Thr Val Ala Phe Asn Gin Phe Gly Pro Asp He Phe Ala Ser Lys 
20 25 30 

Asn Phe His Leu Gin Lys Asn Lys Leu Thr Ser Gly Lys lie Ala Ser 
35 40 45 

Cys Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro 
50 55 60 

Ser Gly Lys Tyr Glu Gly Gly Asn lie Tyr Thr Lys Lys Glu Ala Phe 
65 70 75 80 

Asn Val Glu Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu Met Gly Arg 
85 90 95 

<;210>; 14 
<;211>; 291 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed 

sequence encoding a polypeptide which consists of 
T cell epitopes derived from ceder pollen allergens 

<;220>; 
<;221>; CDS 
<;222>; (1) . . (291) 



<;220>; 

<;221>; mat#peptide 
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<;222>; (4) . . (291) 
<;400>; 14 

atg ggt ate ate gca gca tac cag aac ccg gca tct tgg aaa tct atg 48 
Met Gly He lie Ala Ala Tyr Gin Asn Pro Ala Ser Trp Lys Ser Met 
-11 5 10 15 

aaa gtt ace gtt get ttc aac cag ttc ggt ccg gac ate ttc gca tct 96 
Lys Val Thr Val Ala Phe Asn Gin Phe Gly Pro Asp He Phe Ala Ser 
20 25 30 

aaa aac ttc cat ctg cag aaa aac aaa ctg acc tct ggt aaa ate gca 144 
Lys Asn Phe His Leu Gin Lys Asn Lys Leu Thr Ser Gly Lys He Ala 
35 40 45 

tec tgc ctg aac tac ggt ctg gtt cat gtt gca aac aac aac tac gac 192 
Ser Cys Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp 
50 55 60 

ccg tct ggt aaa tac gaa ggt ggt aac ate tac acc aaa aaa gaa gca 240 
Pro Ser Gly Lys Tyr Glu Gly Gly Asn lie Tyr Thr Lys Lys Glu Ala 
65 70 75 

ttc aac gtt gaa cag ttc get aaa ctg acc ggt ttc acc ctg atg ggt 288 
Phe Asn Val Glu Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu Met Gly 
80 85 90 95 

cgt 291 
Arg 

<;210>; 15 
<;211>; 97 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed 

peptide which consists of T cell epitopes derived 
from ceder pollen allergens 

<;400>; 15 

Met Gly He He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Lys Ser Met 
-11 5 10 15 

Lys Val Thr Val Ala Phe Asn Gin Phe Gly Pro Asp He Phe Ala Ser 
20 25 30 



Lys Asn Phe His Leu Gin Lys Asn Lys Leu Thr Ser Gly Lys lie Ala 
35 40 45 
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Ser Cys Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp 
50 55 60 

Pro Ser Gly Lys Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys Glu Ala 
65 70 75 

Phe Asn Val Glu Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu Met Gly 
80 85 90 95 

Arg 

<;210>; 16 
<;211>; 12 
<;212>; PRT 

<;213>; Cryptomeria japonica 
<;400>; 16 

Gly He He Ala Ala Tyr Gin Asn Pro Ala Ser Trp 
1 5 10 

<;210>; 17 

<;211>; 12 

<;212>; PRT 

<;213>; Cryptomeria japonica 

<;400>; 17 

Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu Met Gly 
1 5 10 

<;210>; 18 

<;211>; 12 

<;212>; PRT 

<;213>; Cryptomeria japonica 

<;400>; 18 

Phe Ala Ser Lys Asn Phe His Leu Gin Lys Asn Thr 
1 5 10 

<;210>; 19 

<;211>; 12 

<;212>; PRT 

<;213>; Cryptomeria japonica 

<;400>; 19 

Lys Leu Thr Ser Gly Lys He Ala Ser Cys Leu Asn 
1 5 10 



<;210>; 20 
<;211>; 13 
<;212>; PRT 
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<;213>; Cryptomeri a japonica 
<;400>; 20 

Ser Met Lys Val Thr Val Ala Phe Asn Gin Phe Gly Pro 
1 5 10 

<;210>; 21 
<;211>; 11 
<;212>; PRT 

<;213>; Cryptomeri a japonica 
<;400>; 21 

Met Lys Val Thr Val Ala Phe Asn Gin Phe Gly 
1 5 10 

<;210>; 22 

<;211>; 13 

<;212>; PRT 

<;213>; Cryptomeri a japonica 

<;400>; 22 

Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro 
1 5 10 

<;210>; 23 
<;211>; 19 
<;212>; PRT 

<;213>; Cryptomeri a japonica 
<;400>; 23 

Ser Gly Lys Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys Glu Ala Phe 
15 10 15 

Asn Val Glu 

<;210>; 24 
<;211>; 274 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed DNA 
encoding a polypeptide which consists of T cell 
epitopes derived from ceder pollen allergens 

<;220>; 
<;221>; CDS 
<;222>; (2) . . (265) 



<;400>; 24 
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g gat ccg cgt ggt ate ate gca gca tac cag aac ccg gca tct tgg tct 49 
Asp Pro Arg Gly He lie Ala Ala Tyr Gin Asn Pro Ala Ser Trp Ser 
15 10 15 

atg aaa gtt acc gtt get ttc aac cag ttc ggt ccg ttc gca tct aaa 97 
Met Lys Val Thr Val Ala Phe Asn Gin Phe Gly Pro Phe Ala Ser Lys 
20 25 30 

aac ttc cat ctg cag aaa aac acc aaa ctg acc tct ggt aaa ate gca 145 
Asn Phe His Leu Gin Lys Asn Thr Lys Leu Thr Ser Gly Lys He Ala 
35 40 45 

tct tgc ctg aac tac ggt ctg gtt cat gtt gca aac aac aac tac gac 193 
Ser Cys Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp 
50 55 60 

ccg tct ggt aaa tac gaa ggt ggt aac ate tac acc aaa aaa gaa gca 241 
Pro Ser Gly Lys Tyr Glu Gly Gly Asn lie Tyr Thr Lys Lys Glu Ala 
65 70 75 80 

ttc aat gtt gaa cgt gca gat ctg taagtcgac 274 
Phe Asn Val Glu Arg Ala Asp Leu 
85 

<;210>; 25 
<;211>; 88 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed 

peptide which consists of T cell epitopes derived 
from ceder pollen allergens 

<;400>; 25 

Asp Pro Arg Gly lie He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Ser 
15 10 15 

Met Lys Val Thr Val Ala Phe Asn Gin Phe Gly Pro Phe Ala Ser Lys 

20 25 30 

Asn Phe His Leu Gin Lys Asn Thr Lys Leu Thr Ser Gly Lys He Ala 
35 40 45 

Ser Cys Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp 
50 55 60 

Pro Ser Gly Lys Tyr Glu Gly Gly Asn lie Tyr Thr Lys Lys Glu Ala 
65 70 75 80 



Phe Asn Val Glu Arg Ala Asp Leu 
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85 

<;210>; 26 
<;211>; 14 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Linker peptide 
<;400>; 26 

Thr Met He Thr Asn Ser Ser Ser Val Pro Gly Asp Pro Arg 
1 5 10 

<;210>; 27 
<;211>; 5 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Linker peptide 

<;400>; 27 
Arg Ala Asp Pro Arg 
1 5 

<;210>; 28 
<;211>; 310 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed DNA 
encoding a polypeptide which consists of T cell 
epitopes derived from ceder pollen allergens 

<;220>; 
<;221>; CDS 
<;222>; (11).. (289) 

<;400>; 28 

ggatccgcgt ggt ate ate gca gca tac cag aac ccg gca tct tgg tct 49 
Gly He He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Ser 
1 5 10 

atg aaa gtt acc gtt get ttc aac cag ttc ggt ccg ttc gca tct aaa 97 
Met Lys Val Thr Val Ala Phe Asn Gin Phe Gly Pro Phe Ala Ser Lys 
15 20 25 



aac ttc cat ctg cag aaa aac acc aaa ctg acc tct ggt aaa ate gca 145 
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Asn Phe His Leu Gin Lys Asn Thr Lys Leu Thr Ser Gly Lys He Ala 
30 35 40 45 

tct tgc ctg aac tac ggt ctg gtt cat gtt gca aac aac aac tac gac 193 
Ser Cys Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp 
50 55 60 

ccg tct ggt aaa tac gaa ggt ggt aac ate tac acc aaa aaa gaa gca 241 
Pro Ser Gly Lys Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys Glu Ala 
65 70 75 

ttc aac gtt gaa cag ttc get aaa ctg acc ggt ttc acc ctg atg ggt 289 
Phe Asn Val Glu Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu Met Gly 
80 85 90 

cgtgcagatc tgtaagtcga c 310 

<;210>; 29 
<;211>; 93 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed 

peptide which consists of T ceil epitopes derived 
from ceder pollen allergens 

<;400>; 29 

Gly He He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Ser Met Lys Vai 
15 10 15 

Thr Val Ala Phe Asn Gin Phe Gly Pro Phe Ala Ser Lys Asn Phe His 
20 25 30 

Leu Gin Lys Asn Thr Lys Leu Thr Ser Gly Lys lie Ala Ser Cys Leu 
35 40 45 

Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro Ser Gly 
50 55 60 

Lys Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys Glu Ala Phe Asn Val 
65 70 75 80 

Glu Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu Met Gly 
85 90 

<;210>; 30 
<;211>; 274 
<;212>; DNA 

<;213>; Artificial Sequence 
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<;220>; 

<;223>; Description of Artificial Sequence: Designed DNA 
encoding a polypeptide which consists of T cell 
epitopes derived from ceder pollen allergens 

<;220>; 
<;221>; CDS 
<;222>; (11).. (253) 

<;400>; 30 

ggatccgcgt ggt ate ate gca gca tac cag aac ccg gca tct tgg tct 49 
Gly He He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Ser 
1 5 10 

atg aaa gtt acc gtt get ttc aac cag ttc ggt ccg ttc gca tct aaa 97 
Met Lys Val Thr Val Ala Phe Asn Gin Phe Gly Pro Phe Ala Ser Lys 
15 20 25 

aac ttc cat ctg cag aaa aac acc aaa ctg acc tct ggt aaa ate gca 145 
Asn Phe His Leu Gin Lys Asn Thr Lys Leu Thr Ser Gly Lys He Ala 
30 35 40 45 

tct tgc ctg aac tac ggt ctg gtt cat gtt gca aac aac aac tac gac 193 
Ser Cys Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp 
50 55 60 

ccg tct ggt aaa tac gaa ggt ggt aac ate tac acc aaa aaa gaa gca 241 
Pro Ser Gly Lys Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys Glu Ala 
65 70 75 

ttc aac gtt gaa cgtgcagatc tgtaagtcga c 274 
Phe Asn Val Glu 
80 

<;210>; 31 
<;211>; 81 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed 

peptide which consists of T cell epitopes derived 
from ceder pollen allergens 

<;400>; 31 

Gly He He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Ser Met Lys Val 
15 10 15 

Thr Val Ala Phe Asn Gin Phe Gly Pro Phe Ala Ser Lys Asn Phe His 
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20 25 30 

Leu Gin Lys Asn Thr Lys Leu Thr Ser Gly Lys He Ala Ser Cys Leu 
35 40 45 

Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro Ser Gly 
50 55 60 

Lys Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys Glu Ala Phe Asn Val 
65 70 75 80 

Glu 

<;210>; 32 
<;211>; 45 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 32 

gatccgcgtg gtatcatcgc agcataccag aacccggcat cttgg 45 

<;210>; 33 
<;211>; 47 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 33 

catagaccaa gatgccgggt tctggtatgc tgcgatgata ccacgcg 47 

<;210>; 34 
<;211>; 39 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
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derived from ceder pollen allergens 
<;400>; 34 

tctatgaaag ttaccgttgc tttcaaccag ttcggtccg 39 

<;210>; 35 
<;211>; 39 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 35 

tgcgaacgga ccgaactggt tgaaagcaac ggtaacttt 39 

<;210>; 36 
<;211>; 30 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 36 

ttcgcatcta aaaacttcca tctgcagaaa 30 

<;210>; 37 
<;211>; 30 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 37 

ggtgtttttc tgcagatgga agtttttaga 30 

<;210>; 38 
<;211>; 36 
<;212>; DNA 
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<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 38 

aacaccaaac tgacctctgg taaaatcgca tcttgc 36 

<;210>; 39 
<;211>; 36 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 39 

gttcaggcaa gatgcgattt taccagaggt cagttt 36 

<;210>; 40 
<;211>; 41 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 40 

ctgaactacg gtctggttca tgttgcaaac aacaactacg a 41 

<;210>; 41 
<;211>; 41 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 
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<;400>; 41 

gacgggtcgt agttgttgtt tgcaacatga accagaccgt a 41 

<;210>; 42 
<;211>; 41 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 42 

cccgtctggt aaatacgaag gtggtaacat ctacaccaaa a 41 

<;210>; 43 
<;211>; 41 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 43 

cttctttttt ggtgtagatg ttaccacctt cgtatttacc a 41 

<;210>; 44 
<;211>; 36 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 44 

aagaagcatt caacgttgaa cgtgcagatc tgtaag 36 

<;210>; 45 

<;211>; 34 

<;212>; DNA 

<;213>; Artificial Sequence 
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<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 45 

tcgacttaca gatctgcacg ttcaacgttg aatg 34 

<;210>; 46 
<;211>; 35 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 46 

aagaagcatt caacgttgaa cagttcgcta aactg 35 

<;210>; 47 
<;211>; 35 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 47 

accggtcagt ttagcgaact gttcaacgtt gaatg 35 

<;210>; 48 
<;211>; 37 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 



<;400>; 48 

accggtttca ccctgatggg tcgtgcagat ctgtaag 



37 
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<;210>; 49 
<;211>; 35 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 49 

tcgacttaca gatctgcacg acccatcagg gtgaa 35 

<;210>; 50 
<;211>; 22 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
amplify a DNA encoding a polypeptide which 
consists of T cell epitopes derived from ceder 
pollen allergens 

<;400>; 50 

ggatccgcgt ggtatcatcg ca 22 

<;210>; 51 
<;211>; 22 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
amplify a DNA encoding a polypeptide which 
consists of T cell epitopes derived from ceder 
pollen allergens 

<;400>; 51 

aggtcgactt ac agate tgc ac 22 

<;210>; 52 

<;211>; 316 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed DNA 
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encoding a polypeptide which consists of T cell 
epitopes derived from ceder pollen allergens 



<;220> 
<;221> 
<;222> 



CDS 

(11) . . (298) 



<;400>; 52 

ggatccgcgt ggt ate ate gca gca tac cag aac ccg gca tct tgg aaa 49 
Gly He He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Lys 
1 5 10 

tct atg aaa gtt acc gtt get ttc aac cag ttc ggt ccg gac ate ttc 97 
Ser Met Lys Val Thr Val Ala Phe Asn Gin Phe Gly Pro Asp lie Phe 
15 20 25 

gca tct aaa aac ttc cat ctg cag aaa aac aaa ctg acc tct ggt aaa 145 
Ala Ser Lys Asn Phe His Leu Gin Lys Asn Lys Leu Thr Ser Gly Lys 
30 35 40 45 

ate gca tct tgc ctg aac tac ggt ctg gtt cat gtt gca aac aac aac 193 
He Ala Ser Cys Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn 
50 55 60 

tac gac ccg tct ggt aaa tac gaa ggt ggt aac ate tac acc aaa aaa 241 
Tyr Asp Pro Ser Gly Lys Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys 
65 70 75 

gaa gca ttc aac gtt gaa cag ttc get aaa ctg acc ggt ttc acc ctg 289 
Glu Ala Phe Asn Val Glu Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu 
80 85 90 



atg ggt cgt gcagatctgt aagtcgac 
Met Gly Arg 
95 



316 



<;210>; 53 

<;211>; 96 

<;212>; PRT 

<;213>; Artificial Sequence 



<;220>; 

<;223>; Description of Artificial Sequence: Designed 

peptide which consists of T cell epitopes derived 
from ceder pollen allergens 



<;400>; 53 

Gly He He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Lys Ser Met Lys 
15 10 15 



(6 5) )00-327699 (P2000 -4Blfttt 

Val Thr Val Ala Phe Asn Gin Phe Gly Pro Asp He Phe Ala Ser Lys 
20 25 30 

Asn Phe His Leu Gin Lys Asn Lys Leu Thr Ser Gly Lys He Ala Ser 
35 40 45 

Cys Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro 
50 55 60 

Ser Gly Lys Tyr Glu Gly Gly Asn lie Tyr Thr Lys Lys Glu Ala Phe 
65 70 75 80 

Asn Val Glu Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu Met Gly Arg 
85 90 95 

<;210>; 54 
<;211>; 42 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 54 

aaatctatga aagttaccgt tgctttcaac cagttcggtc eg 42 

<;210>; 55 
<;211>; 47 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 55 

agatttccaa gatgeegggt tctggtatgc tgegatgata ccacgcg 47 

<;210>; 56 

<;211>; 32 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 
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Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 56 

gacatcttcg catctaaaaa cttccatctg ca 32 

<;210>; 57 
<;211>; 42 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 57 

gatgtccgga ccgaactggt tgaaagcaac ggtaactttc at 42 

<;210>; 58 
<;211>; 37 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 58 

gaaaaacaaa ctgacctctg gtaaaatcgc atcttgc 37 

<;210>; 59 
<;211>; 33 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: 

Oligonucleotide to construct a DNA encoding a 
polypeptide which consists of T cell epitopes 
derived from ceder pollen allergens 

<;400>; 59 

gtttttctgc agatggaagt ttttagatgc gaa 33 



<;210>; 60 
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<;211>; 651 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Designed DNA 
encoding a polypeptide which consists of T cell 
epitopes derived from ceder pollen allergens 

<;220>; 
<;221>; CDS 
<;222>; (1) . . (642) 

<;220>; 

<;221>; mat#peptide 
<;222>; (4).. (642) 

<;400>; 60 

atg acc atg att acg aat teg age teg gta ccc ggg gat ccg cgt ggt 48 
Met Thr Met He Thr Asn Ser Ser Ser Val Pro Gly Asp Pro Arg Gly 
-11 5 10 15 

ate ate gca gca tac eag aac ccg gca tct tgg aaa tct atg aaa gtt 96 
He He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Lys Ser Met Lys Val 
20 25 30 

acc gtt get ttc aac eag ttc ggt ccg gac ate ttc gca tct aaa aac 144 
Thr Val Ala Phe Asn Gin Phe Gly Pro Asp He Phe Ala Ser Lys Asn 
35 40 45 

ttc cat ctg eag aaa aac aaa ctg acc tct ggt aaa ate gca tec tgc 192 
Phe His Leu Gin Lys Asn Lys Leu Thr Ser Gly Lys He Ala Ser Cys 
50 55 60 

ctg aac tac ggt ctg gtt cat gtt gca aac aac aac tac gac ccg tct 240 
Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro Ser 
65 70 75 

ggt aaa tac gaa ggt ggt aac ate tac acc aaa aaa gaa gca ttc aac 288 
Gly Lys Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys Glu Ala Phe Asn 
80 85 90 95 

gtt gaa eag ttc get aaa ctg acc ggt ttc acc ctg atg ggt cgt gca 336 
Val Glu Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu Met Gly Arg Ala 
100 105 110 



gat ccg cgt ggt ate ate gca gca tac cag aac ccg gca tct tgg aaa 
Asp Pro Arg Gly lie He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Lys 
115 120 125 



384 
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tct atg aaa gtt acc gtt get ttc aac cag ttc ggt ccg gac ate ttc 432 
Ser Met Lys Val Thr Val Ala Phe Asn Gin Phe Gly Pro Asp He Phe 
130 135 140 

gca tct aaa aac ttc cat ctg cag aaa aac aaa ctg acc tct ggt aaa 480 
Ala Ser Lys Asn Phe His Leu Gin Lys Asn Lys Leu Thr Ser Gly Lys 
145 150 155 

ate gca tec tgc ctg aac tac ggt ctg gtt cat gtt gca aac aac aac 528 
He Ala Ser Cys Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn 
160 165 170 175 

tac gac ccg tct ggt aaa tac gaa ggt ggt aac ate tac acc aaa aaa 576 
Tyr Asp Pro Ser Gly Lys Tyr Glu Gly Gly Asn lie Tyr Thr Lys Lys 
180 185 190 

gaa gca ttc aac gtt gaa cag ttc get aaa ctg acc ggt ttc acc ctg 624 
Glu Ala Phe Asn Val Glu Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu 
195 200 205 



atg ggt cgt gca gat ctg taagtcgac 
Met Gly Arg Ala Asp Leu 

210 
<;210>; 61 
<;211>; 214 
<;212>; PRT 

<;213>; Artificial Sequence 



651 



<;220>; 

<;223>; Description of Artificial Sequence: Designed 

peptide which consists of T cell epitopes derived 
from ceder pollen allergens 

<;400>; 61 

Met Thr Met lie Thr Asn Ser Ser Ser Val Pro Gly Asp Pro Arg Gly 
-11 5 10 15 

lie lie Ala Ala Tyr Gin Asn Pro Ala Ser Trp Lys Ser Met Lys Val 
20 25 30 

Thr Val Ala Phe Asn Gin Phe Gly Pro Asp He Phe Ala Ser Lys Asn 
35 40 45 

Phe His Leu Gin Lys Asn Lys Leu Thr Ser Gly Lys He Ala Ser Cys 
50 55 60 

Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro Ser 
65 70 75 

Gly Lys Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys Glu Ala Phe Asn 
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80 85 90 95 

Val Glu Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu Met Gly Arg Ala 
100 105 110 

Asp Pro Arg Gly He He Ala Ala Tyr Gin Asn Pro Ala Ser Trp Lys 
115 120 125 

Ser Met Lys Val Thr Val Ala Phe Asn Gin Phe Gly Pro Asp He Phe 
130 135 140 

Ala Ser Lys Asn Phe His Leu Gin Lys Asn Lys Leu Thr Ser Gly Lys 
145 150 155 

lie Ala Ser Cys Leu Asn Tyr Gly Leu Val His Val Ala Asn Asn Asn 
160 165 170 175 

Tyr Asp Pro Ser Gly Lys Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys 
180 185 190 

Glu Ala Phe Asn Val Glu Gin Phe Ala Lys Leu Thr Gly Phe Thr Leu 
195 200 205 

Met Gly Arg Ala Asp Leu 
210 

<;210>; 62 
<;211>; 31 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
introduce a mutation in the pUC18 vector 



<;400>; 62 

tccggctcgt atgttgtgtg caattgtgag c 

<;210>; 63 

<;211>; 22 

<;212>; DNA 

<;213>; Artificial Sequence 



31 



<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
introduce a mutation in the pUC18 vector 

<;400>; 63 

agcataaagt gtaaagcctg gg 22 



<;210>; 64 
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<;211>; 32 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
introduce a mutation in the pUC18 vector 

<;400>; 64 

attgttatcc gctcacaatt gcacacaaca ta 32 

<;210>; 65 

<;211>; 24 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
introduce a mutation in the pUC18 vector 

<;400>; 65 

ttcacacagg aaacagctat gacc 24 

<;210>; 66 
<;211>; 32 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
introduce a mutation in the pUC18M vector 

<;400>; 66 

tttatgcttc cggctcgtat aatgtgtgca at 32 

<;210>; 67 

<;211>; 22 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
introduce a mutation in the pUC18M vector 

<;400>; 67 

gtgtaaagcc tggggtgcct aa 22 



<;210>; 68 
<;211>; 32 
<;212>; DNA 
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<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
introduce a mutation in the pUC18M vector 



<;400>; 68 

tccgctcaca attgcacaca ttatacgagc eg 

<;210>; 69 

<;211>; 23 

<;212>; DNA 

<;213>; Artificial Sequence 



32 



<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
introduce a mutation in the pUC18M vector 

<;400>; 69 

taacaatttc acacaggaaa cag 23 

<;210>; 70 

<;211>; 2686 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Plasmid vector 
PUC18M5 

<;400>; 70 

gcgcccaata cgcaaaccgc ctctccccgc gcgttggccg attcattaat gcagctggca 60 
cgacaggttt cccgactgga aagcgggcag tgagegcaac gcaattaatg tgagttagct 120 
cactcattag gcaccccagg ctttacactt tatgettccg getegtataa tgtgtgcaat 180 
tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg aattcgagct 240 
cggtacccgg ggatcctcta gagtcgacct geaggcatge aagcttggca ctggccgtcg 300 
ttttacaacg tegtgact gg gaaaaccctg gcgttaccca acttaatege cttgcagcac 360 
atcccccttt cgccagctgg cgtaatagcg aagaggcccg caccgatcgc ccttcccaac 420 
agttgcgcag cctgaatggc gaatggcgcc tgatgcggta ttttctcctt aegcatctgt 480 
geggtattte acaccgcata tggtgcactc tcagtacaat ctgetctgat geegcatagt 540 
taagccagcc ccgacacccg ccaacacccg ctgacgcgcc ctgaeggget tgtctgctcc 600 
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cggcatccgc ttacagacaa gctgtgaccg tctccgggag ctgcatgtgt cagaggtttt 660 
caccgtcatc accgaaacgc gcgagacgaa agggcctcgt gatacgccta tttttatagg 720 
ttaatgtcat gataataatg gtttcttaga cgtcaggtgg cacttttcgg ggaaatgtgc 780 
gcggaacccc tatttgttta tttttctaaa tacattcaaa tatgtatccg ctcatgagac 840 
aataaccctg ataaatgctt caataatatt gaaaaaggaa gagtatgagt attcaacatt 900 
tccgtgtcgc ccttattccc ttttttgcgg cattttgcct tcctgttttt gctcacccag 960 
aaacgctggt gaaagtaaaa gatgctgaag atcagttggg tgcacgagtg ggttacatcg 1020 
aactggatct caacagcggt aagatccttg agagttttcg ccccgaagaa cgttttccaa 1080 
tgatgagcac ttttaaagtt ctgctatgtg gcgcggtatt atcccgtatt gacgccgggc 1140 
aagagcaact cggtcgccgc atacactatt ctcagaatga cttggttgag tactcaccag 1200 
tcacagaaaa gcatcttacg gatggcatga cagtaagaga attatgcagt gctgccataa 1260 
ccatgagtga taacactgcg gccaacttac ttctgacaac gatcggagga ccgaaggagc 1320 
taaccgcttt tttgcacaac atgggggatc atgtaactcg ccttgatcgt tgggaaccgg 1380 
agctgaatga agccatacca aacgacgagc gtgacaccac gatgcctgta gcaatggcaa 1440 
caacgttgcg caaactatta actggcgaac tacttactct agcttcccgg caacaattaa 1500 
tagactggat ggaggcggat aaagttgcag gaccacttct gcgctcggcc cttccggctg 1560 
gctggtttat tgctgataaa tctggagccg gtgagcgtgg gtctcgcggt atcattgcag 1620 
cactggggcc agatggtaag ccctcccgta tcgtagttat ctacacgacg gggagtcagg 1680 
caactatgga tgaacgaaat agacagatcg ctgagatagg tgcctcactg attaagcatt 1740 
ggtaactgtc agaccaagtt tactcatata tactttagat tgatttaaaa cttcattttt 1800 
aatttaaaag gatctaggtg aagatccttt ttgataatct catgaccaaa atcccttaac 1860 
gtgagttttc gttccactga gcgtcagacc ccgtagaaaa gatcaaagga tcttcttgag 1920 
atcctttttt tctgcgcgta atctgctgct tgcaaacaaa aaaaccaccg ctaccagcgg 1980 
tggtttgttt gccggatcaa gagctaccaa ctctttttcc gaaggtaact ggcttcagca 2040 
gagcgcagat accaaatact gtccttctag tgtagccgta gttaggccac cacttcaaga 2100 



(45 3) )00-327699 ( P 2 0 0 0 -$ 99 



actctgtagc accgcctaca tacctcgctc tgctaatcct gttaccagtg gctgctgcca 2160 

gtggcgataa gtcgtgtctt accgggttgg actcaagacg atagttaccg gataaggcgc 2220 

agcggtcggg ctgaacgggg ggttcgtgca cacagcccag cttggagcga acgacctaca 2280 

ccgaactgag atacctacag cgtgagctat gagaaagcgc cacgcttccc gaagggagaa 2340 

aggcggacag gtatccggta agcggcaggg tcggaacagg agagcgcacg agggagcttc 2400 

cagggggaaa cgcctggtat ctttatagtc ctgtcgggtt tcgccacctc tgacttgagc 2460 

gtcgattttt gtgatgctcg tcaggggggc ggagcctatg gaaaaacgcc agcaacgcgg 2520 

cctttttacg gttcctggcc ttttgctggc cttttgctca catgttcttt cctgcgttat 2580 

cccctgattc tgtggataac cgtattaccg cctttgagtg agctgatacc gctcgccgca 2640 

gccgaacgac cgagcgcagc gagtcagtga gcgaggaagc ggaaga 2686 

<;210>; 71 
<;211>; 23 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
amplify a DNA encoding a polypeptide which 
consists of T cell epitopes derived from ceder 
pollen allergens 

<;400>; 71 

ggtatcatcg cagcatacca gaa 23 

<;210>; 72 
<;211>; 22 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
amplify a DNA encoding a polypeptide which 
consists of T cell epitopes derived from ceder 
pollen allergens 

<;400>; 72 

ttaacccatc agggtgaaac eg 22 



<;210>; 73 
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<;211>; 53 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
amplify a DNA encoding a polypeptide which 
consists of T cell epitopes derived from ceder 
pollen allergens 

<;400>; 73 

gataacaatt tcacacagga aacagctatg ggtatcatcg cagcatacca gaa 53 

<;210>; 74 
<;211>; 52 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
amplify a DNA encoding a polypeptide which 
consists of T cell epitopes derived from ceder 
pollen allergens 

<;400>; 74 

agaggatccc cgggtaccga gctcgaattc ttaacccatc agggtgaaac eg 52 

<;210>; 75 
<;211>; 22 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
amplify a fragment in the pUC18M5 vector 

<;400>; 75 

gaattcgagc tcggtacccg gg 22 

<;210>; 76 

<;211>; 22 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
amplify a fragment in the pUC18M5 vector 



<;400>; 76 

catagctgtt tcctgtgtga aa 



22 
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<;210>; 77 
<;211>; 22 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
amplify a fragment in the pUC18M5 vector 

<;400>; 77 

agagtcgacc tgcaggcatg ca 22 

<;210>; 78 

<;211>; 22 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: PCR primer to 
amplify a fragment in the pUC18M5 vector 

<;400>; 78 

cgctcacaat tgcacacatt at 22 

<;210>; 79 

<;211>; 4613 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Plasmid 
P UCM5-6h73 

<;400>; 79 

gcgcccaata cgcaaaccgc ctctccccgc gcgttggccg attcattaat gcagctggca 60 
cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcaattaatg tgagttagct 120 
cactcattag gcaccccagg ctttacactt tatgcttccg gctcgtataa tgtgtgcaat 180 
tgtgagcgga taacaatttc acacaggaaa cagctatggg tatcatcgca gcataccaga 240 
acccggcatc ttggaaatct atgaaagtta ccgttgcttt caaccagttc ggtccggaca 300 
tcttcgcatc taaaaacttc catctgcaga aaaacaaact gacctctggt aaaatcgcat 360 
cttgcctgaa ctacggtctg gttcatgttg caaacaacaa ctacgacccg tctggtaaat 420 



acgaaggtgg taacatctac accaaaaaag aagcattcaa cgttgaacag ttcgctaaac 480 
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tgaccggttt caccctgatg ggttaagaat tgtgagcgga taacaatttc acacaggaaa 540 
cagctatggg tatcatcgca gcataccaga acccggcatc ttggaaatct atgaaagtta 600 
ccgttgcttt caaccagttc ggtccggaca tcttcgcatc taaaaacttc catctgcaga 660 
aaaacaaact gacctctggt aaaatcgcat cttgcctgaa ctacggtctg gttcatgttg 720 
caaacaacaa ctacgacccg tctggtaaat acgaaggtgg taacatctac accaaaaaag 780 
aagcattcaa cgttgaacag ttcgctaaac tgaccggttt caccctgatg ggttaagaat 840 
tgtgagcgga taacaatttc acacaggaaa cagctatggg tatcatcgca gcataccaga 900 
acccggcatc ttggaaatct atgaaagtta ccgttgcttt caaccagttc ggtccggaca 960 
tcttcgcatc taaaaacttc catctgcaga aaaacaaact gacctctggt aaaatcgcat 1020 
cttgcctgaa ctacggtctg gttcatgttg caaacaacaa ctacgacccg tctggtaaat 1080 
acgaaggtgg taacatctac accaaaaaag aagcattcaa cgttgaacag ttcgctaaac 1140 
tgaccggttt caccctgatg ggttaagaat tgtgagcgga taacaatttc acacaggaaa 1200 
cagctatggg tatcatcgca gcataccaga acccggcatc ttggaaatct atgaaagtta 1260 
ccgttgcttt caaccagttc ggtccggaca tcttcgcatc taaaaacttc catctgcaga 1320 
aaaacaaact gacctctggt aaaatcgcat cttgcctgaa ctacggtctg gttcatgttg 1380 
caaacaacaa ctacgacccg tctggtaaat acgaaggtgg taacatctac accaaaaaag 1440 
aagcattcaa cgttgaacag ttcgctaaac tgaccggttt caccctgatg ggttaagaat 1500 
tgtgagcgga taacaatttc acacaggaaa cagctatggg tatcatcgca gcataccaga 1560 
acccggcatc ttggaaatct atgaaagtta ccgttgcttt caaccagttc ggtccggaca 1620 
tcttcgcatc taaaaacttc catctgcaga aaaacaaact gacctctggt aaaatcgcat 1680 
cttgcctgaa ctacggtctg gttcatgttg caaacaacaa ctacgacccg tctggtaaat 1740 
acgaaggtgg taacatctac accaaaaaag aagcattcaa cgttgaacag ttcgctaaac 1800 
tgaccggttt caccctgatg ggttaagaat tgtgagcgga taacaatttc acacaggaaa 1860 
cagctatggg tatcatcgca gcataccaga acccggcatc ttggaaatct atgaaagtta 1920 
ccgttgcttt caaccagttc ggtccggaca tcttcgcatc taaaaacttc catctgcaga 1980 
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aaaacaaact gacctctggt aaaatcgcat cttgcctgaa ctacggtctg gttcatgttg 2040 
caaacaacaa ctacgacccg tctggtaaat acgaaggtgg taacatctac accaaaaaag 2100 
aagcattcaa cgttgaacag ttcgctaaac tgaccggttt caccctgatg ggttaagaat 2160 
tcgagctcgg tacccgggga tcctctagag tcgacctgca ggcatgcaag cttggcactg 2220 
gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg ttacccaact taatcgcctt 2280 
gcagcacatc cccctttcgc cagctggcgt aatagcgaag aggcccgcac cgatcgccct 2340 
tcccaacagt tgcgcagcct gaatggcgaa tggcgcctga tgcggtattt tctccttacg 2400 
catctgtgcg gtatttcaca ccgcatatgg tgcactctca gtacaatctg ctctgatgcc 2460 
gcatagttaa gccagccccg acacccgcca acacccgctg acgcgccctg acgggcttgt 2520 
ctgctcccgg catccgctta cagacaagct gtgaccgtct ccgggagctg catgtgtcag 2580 
aggttttcac cgtcatcacc gaaacgcgcg agacgaaagg gcctcgtgat acgcctattt 2640 
ttataggtta atgtcatgat aataatggtt tcttagacgt caggtggcac ttttcgggga 2700 
aatgtgcgcg gaacccctat ttgtttattt ttctaaatac attcaaatat gtatccgctc 2760 
atgagacaat aaccctgata aatgcttcaa taatattgaa aaaggaagag tatgagtatt 2820 
caacatttcc gtgtcgccct tattcccttt tttgcggcat tttgccttcc tgtttttgct 2880 
cacccagaaa cgctggtgaa agtaaaagat gctgaagatc agttgggtgc acgagtgggt 2940 
tacatcgaac tggatctcaa cagcggtaag atccttgaga gttttcgccc cgaagaacgt 3000 
tttccaatga tgagcacttt taaagttctg ctatgtggcg cggtattatc ccgtattgac 3060 
gccgggcaag agcaactcgg tcgccgcata cactattctc agaatgactt ggttgagtac 3120 
tcaccagtca cagaaaagca tcttacggat ggcatgacag taagagaatt atgcagtgct 3180 
gccataacca tgagtgataa cactgcggcc aacttacttc tgacaacgat cggaggaccg 3240 
aaggagctaa ccgctttttt gcacaacatg ggggatcatg taactcgcct tgatcgttgg 3300 
gaaccggagc tgaatgaagc cataccaaac gacgagcgtg acaccacgat gcctgtagca 3360 
atggcaacaa cgttgcgcaa actattaact ggcgaactac ttactctagc ttcccggcaa 3420 
caattaatag actggatgga ggcggataaa gttgcaggac cacttctgcg ctcggccctt 3480 
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ccggctggct ggtttattgc tgataaatct ggagccggtg agcgtgggtc tcgcggtatc 3540 

attgcagcac tggggccaga tggtaagccc tcccgtatcg tagttatcta cacgacgggg 3600 

agtcaggcaa ctatggatga acgaaataga cagatcgctg agataggtgc ctcactgatt 3660 

aagcattggt aactgtcaga ccaagtttac tcatatatac tttagattga tttaaaactt 3720 

catttttaat ttaaaaggat ctaggtgaag atcctttttg ataatctcat gaccaaaatc 3780 

ccttaacgtg agttttcgtt ccactgagcg tcagaccccg tagaaaagat caaaggatct 3840 

tcttgagatc ctttttttct gcgcgtaatc tgctgcttgc aaacaaaaaa accaccgcta 3900 

ccagcggtgg tttgtttgcc ggatcaagag ctaccaactc tttttccgaa ggtaactggc 3960 

ttcagcagag cgcagatacc aaatactgtc cttctagtgt agccgtagtt aggccaccac 4020 

ttcaagaact ctgtagcacc gcctacatac ctcgctctgc taatcctgtt accagtggct 4080 

gctgccagtg gcgataagtc gtgtcttacc gggttggact caagacgata gttaccggat 4140 

aaggcgcagc ggtcgggctg aacggggggt tcgtgcacac agcccagctt ggagcgaacg 4200 

acctacaccg aactgagata cctacagcgt gagctatgag aaagcgccac gcttcccgaa 4260 

gggagaaagg cggacaggta tccggtaagc ggcagggtcg gaacaggaga gcgcacgagg 4320 

gagcttccag ggggaaacgc ctggtatctt tatagtcctg tcgggtttcg ccacctctga 4380 

cttgagcgtc gatttttgtg atgctcgtca ggggggcgga gcctatggaa aaacgccagc 4440 

aacgcggcct ttttacggtt cctggccttt tgctggcctt ttgctcacat gttctttcct 4500 

gcgttatccc ctgattctgt ggataaccgt attaccgcct ttgagtgagc tgataccgct 4560 

cgccgcagcc gaacgaccga gcgcagcgag tcagtgagcg aggaagcgga aga 4613 

<;210>; 80 
<;211>; 4 
<;212>; PRT 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Linker peptide 

<;400>; 80 
Arg Ala Asp Leu 
1 
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[0 189] 

F-T^^r&^r^F 

F-r^&s^r-^F 
F-t^&S^t^f 
*Tffixeh-7^^rf f 

F -TSr^O^r^ F £ F*T& DNA 
t 0 F-T£^iKv7°^-F 

iaw*-^i i : ««^^»T^y>-**TjWjfix 

b° F - T Sr^tf^T^- H*3-KtSDNA 

b°F ~r£#t^Tf-F 

ffi^J#^-l 3 : M^x^M7i/;^>i*TIIx 

EW*#1 4 : Itm«7W^y^Ti|X 
e F -T#>£> A^r* K^n-WDNA 

b° F - rr^ & & F 

[0191] ffi?fJ#-^2 4 : «8RcOXdp^a»T Wl^>- 
if *t «x b F ~ yfr & ^y°j- KSrn— k^sd 

NA 

bF-T3^&&^T^F 
ga^J#^-2 6 : >J yA-^T^ F 

ie?iJ#-^2 7 : y v^-^r^F 

EWS#2 8 : itmm^W^y^TIEx 
b°b-r*^^^^.T^ F & 3- K-T S DNA 
g£?'J#-^2 9 : Mm<0X^1£ffiTUfr¥>&JkTMm^ 
tF-TA^&S^Tf-F 

ia?'j#^3 o : mmco^^mru^yy^Tmm^ 
tn — r^^r&^r^ f & h^s dna 

[0192] ffi^iJ#-^3 1 : mccOX^imYlsfr^y 
& *T«X b° h £• £ F 

&fc#><7):* U rf ? F 

ew##3 3 : mwccox^mrujuyy^Tmmx, 
b f — ra> & * & ^r^- ns^mDNA £*§S£f 
& fc«>o>r y zf3f ? p^-^ f 

E?«^3 4 :Stm¥M7W^>«T«X 



b° F-r^££^rf* F £ 3- Ff£ D NAJH^ 
RWf-3 5 : S^COX^^TWP^yS^TSBJKx 

[0193] W^m^3 6 : Wk<^^WIhTV)V J fy 
t£*T«x b F —Tip totzh ^y-f- H*3-WD 

E#l##3 7 : ^OX^m v Tlx;l.^>i#T$aflax 
tr F-T*^^:S^r^ F £ a- F^S DNA £fl§ig~r 

&t&><7>* y ror ? i^f* f 

iews-^3 8 : aifc^x^m v rix^^>i*T«x 

b° F-Tj6> feSrS^T^ H*3-mDNA §S§^ 
£ y rf 5 ? P rtf* F 

KM** 3 9 : WI/^yA*Ti|fflBBX 
b° F-T^ £>&£^r^ F $■ a- DNA SrJfSS'f 
£ tmb<Djr y ^fjr ? U^j-f - F 

o : mwcco^imrujvyy^Tmm^. 

b° F-r^^^Tf* F Sr 3— F^S D NAJilt 

[0194] iwi##4 i : ll^x^Mrw^y 

A*T«Itl-7°^^rf^7f F£3- F*T£ D 
N A*«BB^Sfc«>C0* y rf J* ? F 
ffi^J#-^4 2 : Si^^^M71/;^>6*TIIx 
t° h ^^^^rl>^7f F J 3- Kf I, D N A J «f 
h titbco^ y 3*ir ^ p >j-^ F 

ffi?*^4 3 : 1S^-X^m v TV^^>**Tfflflax 
tT F-T^&S^Tf- F £ 3- F"f S DNA %im? 
h tz^bcry^ y rf 7 ^ F 

ia^J#-^-4 4 : ai^X^li7l/;l/y>ttT«X 
b° F -7frt>&&+<7* F £ 3- D N A Zffim? 
htztih^ y ^ U^f - F 

ffiw»*4 5 : assccox^m v ri/;^^>s*Tffiflax 

4 fcftO* y ^ !✓ ^ F 

[0195] IE?ij#^4 6 : ItOX^lt7l//^> 
**T«fix b° F -7° 6 S ^rf - F t n - F-T S D 
N AZffim-t&tztbCDXV rfjr ^ F 

is?ij#-^4 7 : wkcox^mrujv^y^Twm^ 

b° F-TA^^S^Tf - HJ^KtSDN AiflBfii- 
%> tzfr>cr>* y ^ u** F 

ia^j#^4 8 : m^x^mriy^ym^rmm^ 

t° F -7^ t ^rl,^7f K ^ ^ - KfS D N A^iif 

se^j##4 9 : ^^x^m v ri-;^^>i*T«iax 

b° F-T^ fe^rS^Tf - F Sr 3— F^^ D NA£Hmt 

%> fc*co* y 3\x 

b° F -yt^^h^r^- F £ F^TS D N A SrJiifg^ 
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[0196] mm^5 1 : mmcox^wBru^yy 

E&*T«x b F —7fr 17 * F5r:3— F^~&D 
N A ^itH^S £#xD p c R T 9 A V— 
KflBfrf 5 2 : »^^ETOTW^^A*Ti||ip: 
t N^7*^4S^7f H ^ 3- KtS D N A 

bF-ra>£&&^vrf*F 

Vh-7frb%:Z>l7* F £ 3- KfS D NAJiit 

Vh—7frt>%:&l7* F&3— F*T£ D N A ^ffi^t" 
£ U rf ^ F 

[0197] ffi?[J#^-5 6 : «fctfDX^ffiftr^y> 
**TIIxt° F— rr^&SA^f. Kta- FfS D 

b° f -r*^^r4 17* pS3-wdna t fliiw- 

htdtihco* U rf ? F 

b F - r*> ihtzh 17* Kt3-HfSDNA £r«»r 
£ fctfxzxt y rfif ^ F 

£*:#><7):t U rfjr ? i^f* F 

EW##6 o : fflS^^erw^y^TiBx 

b F - T h 5r & * F £ 3 - F S D N A 

[0198] mm^e i : mkcox^imT\s)vy> 

jfflflfix b F t> % h 17* F 
ffi?»J#-^6 2 : p UC 1 8^^^-tC^S*#A"r5fe 

ffi?ij#^6 3 : P UC 1 8^^^-fc:S!S**A-rifc 

E5d#-*6 4 : pUC 1 8^^^-fcSEa**Af 4fc 

ffiM#-^6 5 : pUC 1 8^^^-t3EM**A"r&fc 

[0 1 99] iE?iJ#^66 : P UC18M^M:f 

mzmA-tztztbcvp c R7?4 

K?»I*-*f 6 7 : pUC 1 8M^^-t3ERmA^4 
tzbbCO P C R77 4 V— 

BM#-^6 8.: pUC 1 8M^^^-(:^I^Atl> 
^PCR77^f7^ 

EW#^6 9 : p UC 1 8M^^-fc:S»**A^* 
f^PCR7 7^^ 

EJ(*#7 0 : 77^SW^pUCl 8M5 
[0200] ffi#[#^7 1 : 

T \Zh~~7frt>%;h 17* HSn^f'tSD 
NAi«Bt5fc»OPC R7°7^f7- 



IE?»JS-f-7 2 : a»<OX^^T WPy>-S*TjBUBx 
b F-T^Sr&^:r^ F S3 - F^5 D N A Sr*M1g~r 

ffi5»J#^7 3 : M^^^Mri/;l/^>4*Tilx 
b F —7ir> 3: £ 17* Ft3-h't4DNA £ tM&T 

IEWg-^7 4 : M^^^If7l^;^>i*T«X 
b F-r#^Sr£^r^ F £ a- F^& D NAiilit 

ffifll#f-7 5 : P UC 18M5^^-+iOBffr*«H 
-f & jfc«><9 PCR/7^^ 
[0 20 1 ] IS?0##7 6 : pUC 1 8M5<^^^ 

SJlJ#f7 7 : pUC 1 8M5^;?;?-*0»£rS:iM$I 
~T S fctf>CO PCR77^7- 

SOT§^7 8 : pUC 1 8M5<^^-^cO|ffn-$:«#i 
*ti tzbhco PCR77-f7- 
ffi#l#f- 79 :7°7XSF P UCM5-6h73 
1*^8 0 : «jy*-^7fF 

[01 ] x^7l/;^>xh° h-7 • Fg a 

^yA71M77XS»^(8f 0 
[02] pUC (h6-l ) 2s pUC (h7-l) 2 , 

feit/puc (h7-3) z-cmtztihm&fyj*? 

[03] RC-PCRj£fciSpUC18Mt5«l:VpU 
[04] M^^-PUC 1 8M. fcitA'pUCM5 
[05] RC-PCRS(:J;l»pUCM5-h73il 
[06] 'J ^y-AM^ J^^h 7 - 3l6f^f 

[07] ^^M7^;^>«T«xe h^7li 
-^T^F (^T^F lt>i^^H9 ) tTfflJJgxb 

[08] X^^TP;^>i*T«xbF-T3SM 

^ F ( 17* F 2 *s J; tP^r ^ F 3 ) t«x b 

[09] x^7Emr^;^>i*T«xbF-Tiife 
17* y d7*}*4te£vti7*}ziQ) trmm^ 

[010] x^mr A*T«Bp: b F -rii 
fe^Tf - F ( ^Tf - F 5 fe J: tx^rf - F 6 ) t T«x 

t^-ri^t hrmmmmmwcimcoitm. 

[011] x^fM7i/;^>i*T«xh>-7a 
fe^r^F ( 17* f i lfcit^r^Fi 2) trm 
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[02] 

(Met) -Thr-Met-Ile-Thr-Asn-Ser-Ser-Ser-Val-Pro-Gly-Asp-Pro-Arg- 



H6-1; H7-1; H7-3 



-Arg-Ala-Asp-Pra-Arg^ 



H6-1; H7-1; H7-3 



-Arg-Ala-Asp-Leu 
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[115] [H9] 

pUC(h7-3) PUC18MS 4.0 i 




0 -\ r-r- rrm i| r i mnn| ' ■ rvmq r ' ' " nr] » ■ ■ i m i | 
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a) pUCM54t73 




b) pUCM5-2h73 
Muni 
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c) pUCM5-4h73 

Mtjftl EcoRVMunt EccRVMunl 



EcoRVMunl 



Sa/1 



d) pUCM5-6H73 



Muni 5fcoR5/W(/nl G»RI/Mufll 0coF 



-CM ™ i b i s« fa t 
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(51) Int. CI. 7 
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